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DEC 11 1996 

CERTIFIED MAIL 
RETURN RECEIPT REOUESTED 

Mr. Samuel Waldo 
Director of Environmental Affairs 
Amphenol Corporation 
358 Hall Avenue 
P.O. Box 5030 
Wallingford, Connecticut 

RE: Administrative Order On Consent 
(Dated November 27, 1990) 

Franklin Power Products/Amphenol 
IND 044 587 848 

Dear Mr . Waldo: 

/),(11 l ~h 

DRE-8J 

'""\iiiiiilir, 
1008030 

The United States Environmental Protection Agency (U.S. EPA) has 
determined that the reports titled "Report of a Corrective 
Measures Studies for the Former Amphenol Facility, Franklin, 
Indiana", as revised September, 1995, and "Report of Additional 
Corrective Measures Studies for the Fo rmer Amphenol Facility, 
Franklin, Indiana", as revised November, 1996, which constitute 
the Corrective Measures Study (CMS) report .f o r the above 
referenced facility, are acceptable for public review and 
comment. In addition, U.S. EPA has reviewed the s upplemental 
report for the RCRA Facility Investigation (RFI ) "Report of 
Shallow Groundwater Sampling Along Hurricane Creek, Former 
Amphenol Facility, Franklin Indiana", dated November, 1996, and 
hereby approves this report. 

As noted in U.S. EPA' s letter of May 28, 1996, which outlined the 
corrective action steps following c ompletion o f the CMS , U.S. EPA 
will now proceed to develop a Statement of Basis (SB ) f o r public 
comment. You will be notified when the publ ic comment period is 
opened and provided with a copy of the SB. In addition to the 
SB , U.S. EPA will also present to the public for review and 
comment, documents relative to the SB i ncluding the RFI report, 
the CMS report, and the risk calculations performed by U.S . EPA 
for i norganic constituents in soil and indoor air. The risk 
calculati ons for inorganics and indoor air were submitted to you 
in letters dated May 28, 1996, and November 1, 1996, 
respectively. 

Pursuant to Sections VII. 3 .d and IX.1, of t he above ref erenced 
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Administrative Order on Consent, revisions to the CMS report 
maybe required after public comments. · Following the comment 
period, U.S. EPA will notify you in writing as to either the 
approval of the CMS report or the need for modifications to the 
report. 

A copy of U.S. EPA OSWER Directive No. 9355.7-04 "Land Use in the 
CERCLA Remedy Selection Processu .was provided to you recently. 
Please provide the applicable and available information 
pertaining to land use as prescribed by this document within 
thirty (30) days of receipt of this letter. 

If you have any questions please call me at (312) 886-4568. 

Sincerely, 

William Buller, Project Coordinator 
Enforcement and Compliance and Assurance Branch 
Waste, Pesticides and Toxics Division 
MI/WI Section 

cc: J. Michael Jarvis , Franklin Power Products 
Michael Sickles, IDEM 
~ohn Koehnen, A.T. Kearney 

bee: Larry Johnson, ORC 

ENPORCBJCENT AHD COMPLIANCE ASSURANCB BRANCH 

SECRETARY SECRETARY SECRETARY SECRETARY SECRETARY 

AUTHOR/ MINN/OHIO MICHIGAN/ ILLINOIS/ ECAB 
TYPIST SECTION WISCONSIN INDIANA BRANCH 

CHIEF SECTION SECTION CHIEF 
CHIEF CHIEF 

• 
,~ .... 1,-tf6 

SECRETARY 

WPTD 
DIVISION 
DIRECTOR 



L 

I c-- ·seNDER: 
I J • Complete ttems 1 and/or 2 for addttionaJ services. I also wish to receive the 

I 
• • Complete ttems 3, 4a, and 4b. following services (for an 
; • Print your name and address on the reverse of this form so that we can return this extra fee): 
i ~~~ ~ 
> • Attach this form to the front of the mailpiece, or on the back If apace does not 1. D Addressee's Address -
! . parmtt. ~ 
11 •Write'Ratum Receipt Requested" on the rnailpiece below the article number. 2. D Restricted Delivery c1J 
-5 • The Return Receipt will show to whom the article was delivered and the date 1i. 
c delivered. Consult postmaster for fee. j _3 __ ...,A_rti.,.._c.,..le_A.,..d.,..d.,..re_s_s_ed-,--to_: __________ ""T""4a-_ A"'"rti""'·'""'cl,_e..,.N-,Lu-m..,.b_e_r -------- ] 

.t Mt<. SAkue.L WA<..do P IL-fO 1,,?S ~/7 e 
f {)1 ('tt+or ~+: €NVl~IJM.GNTAl, AFf?III 4b. Service Type v:Certlfied. j 
8 AMph-e.nol ~t'Poro..tioN D Registered .,o, °' 

358 rfo..ll A.veNVe. D Express Mail D Insured ·i 
P. 0. BoX S0..30 • Retum Receipt for Merchandise D COD i 
1 , r~ 7. Date of Delivery -
\I\P-11 , "'-3 R>rclJ D, tJ /J e.c +.,' <! ut "' l 

.· 

8. Addressee's Address (Only if requested 
and fee is paid) 

Domestic Return Receipt 

~ 

I 



U NITED STATES POSTAL SERVICE 
First-Class Mail 
Postage & Fees Pai.:l 
USPS 
Permit No. G-10 

• Print your name, address, and ZIP Code in this box • 

t.).JI Ll JAM 6 ULLEI< 
DRe-8J"" 

UN IT ED STATES OF AMERICA 
ENV IRONMENTAL PROTECTION AGENCY 
77 WEST JACKSON BOULEVARD 
CHI CAGO , ILLINOIS 60604-3590 

.. 

.. 

.... 



I.. 

.. 

P 140 b75 b17 

US Postal Service 

Receipt for Certified Mail 
No Insurance Coverage Provided. 
Do not use tor International Mail See reverse ~ro 

Certified Fee 

Special Delivery Fee 

Restricted Delivery Fee 
Ii) 1--------+----:--------f:.. 8: Return Aeceipl Showing to 
- Whom & Date Oeiverao 

'[ Rettln~Showilgrv"""""""" .... 
< Oats, & Alttessee's 

g TOTALP 

~ l-::P:--OS1m-,-arll-,-~ff,~~'--~:=-t:...."'--.-.--I 
e 
~ 
(/J 
a. 



', . 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 5 -

• f 
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NOV - 1 1996 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr . Samuel Wal do 
Director of Environmental Affairs 
Amphenol Corporation 
358 Hall Avenue 
P.O. Box 5030 
Wallingford, Connecticut 06492 

Re: Administrative Order on Consent 
(Dated November 27, 1990) 
Franklin Power Products/Amphenol 
IND 044 587 848 

Dear Mr Waldo: 

REPLY TO THE ATTENTION OF: 

DRE-SJ 

The United States Environmental Protection Agency (U . S. EPA) is 
i n receipt of your October 15, 1996, letter which enclosed 
proposed revisions to the report "Report of Additional Corrective 
Measures Studies for Former Amphenol Facil ity, Franklin Indiana" 
dated June, 199 6. The proposed revisions were submitted in rough 
draft form as agreed in our recent telephone conversation . 
U.S. EPA has determined that the CMS report as presented in the 
October 15, 1996, submittal is approvable with the revi s i on to 
the t ext a s noted below {item 1): 

1. section 3 . 7, 7th paragraph - The statement "Neither this 
Report not the RFI report present data t hat suggest any 
easterly or southeasterly movement of the plume f r om 
Forsythe Street" is not supported by the recent wa ter 
level data. The text shall be r evised to acknowledge t hat 
groundwater flow direction could be interpreted to be 
southeasterly as based on recent water level data . 

Within fifteen days of receipt of this letter, a finalized CMS 
report which incorporates the revisions as noted i n your October 
15, 1996, submittal and the revi sion noted above, shall be 
submi tted to U. S . EPA . The results of the i nvestigation of 
contamination at Hurricane Creek may be submitted as a 
supplemental document and shall be submitted to U.S. EPA within 
seven (7 ) days of receipt of analytical results. 

Rec:yc:led/Reeyclable • P11nted with Vegetable 0 1 Based Inks on 100% Recydad Paper (<40% Poslconsumer) 
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In addition, U.S. EPA's letter of March 12, 1996, advised you 
that U.S. EPA intended to perform an indoor air risk assessment 
for residents at Forsythe Street. The results of such risk 
assessment is enclosed for your review. U.S. EPA recommends that 
this Risk assessment be included in your revised CMS report as an 
Appendix . 

If you have any questions please call me at (312) 886-4568. 

Sincerely, 

William Buller, Project Coordinator 
Enforcement and Compliance Assurance Branch 
Waste, Pesticides and Toxics Division 
MI/WI Section 

cc: J . Michael Jarvis, Franklin Power Products 
w/enclosure 

Michael Sickes, IDEM w/enclosure 
John Koehnen, A.T. Kearney 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Samuel Waldo 
Director of Environmental Affairs 
Amphenol Corporation 
358 Hall Avenue 
P.O. Box 5030 
Wallingford, Connecticut O 6 4-q Z--

Re: Administrative Order on Consent 
(Dated November 27, 1990) 
Franklin Power Products/Amphenol 
IND 044 587 848 

Dear Mr. Waldo: 

rl r ., 

DRE-SJ 

The United States Environmental Protecti on Agency (U.S.EPA) has 
reviewed the document "Report of Additional Corrective Measures 
Studies (CMS)for the Former Amphenol Facility, Franklin Indiana" 
(dated June, 1996) which was submitted in accordance with the 
above referenced Administrative Order on Consent (AOC). U. S. EPA 
does not approve of the above referenced document as submitted 
and requires Respondents to amend the document in accordance with 
the comments noted in Attachment I of this letter. Certain 
issues pertaining to Hurricane Creek and the on-site groundwater 
recovery system require additional data collection as discussed 
below. 

Visual observation of geologic and hydro l ogi c conditions were 
employed to evaluate potential groundwater contamination a t 
Hurricane Creek. U.S. EPA has determi ned that these observations 
as reported do not demonstrate that groundwater at Hurricane 
Creek has not been impacted. Respondent shall address t his 
matter by implementing one of the two options desc ribed below: 

Option 1 - Sampling of groundwater at Hurricane Creek during 
low flow conditions at the approximate locations specified 
in the June 1994 Workpl an. Employ a modified sampling 
procedure to that speci fied in the June 1994 Wo r kplan for 
collecting representative groundwater samples during low ~ 
flow conditions. 
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Option 2 - Installation and sampling of at least one 
monitoring well at Hurricane Creek screened in the uppermost 
water bearing zone. The monitoring well shall be installed 
at either creek bank and at a location that is not more 
than 500 feet upstream or downstream of Forsythe Street. 

U.S. EPA hydrologists have reviewed the existing data pertaining 
to the operation of the on-site groundwater recovery system and 
determined that the data are insufficient to evaluate the 
recovery system's effectiveness. U.S. EPA concludes that to 
fully evaluate the recovery system, additional 
piezometers/monitoring wells are needed to define the 
potentiometric surface during operation of the system~ 

Within seventy five (75) da ys of receipt of this letter, 
Respondents shall submit to U.S. EPA for approval, an On-site 
Recovery System Evaluation Workplan which incorporates the 
specifics of Attachment I. Since contaminant reduction may have 
occurred following the last sampling event, existing monitoring 
wells shall be sampled/analyzed so that the proposed piezometer 
locations are based on a recent plume delineation. 

Within thirty (30) days of receipt of this letter, Respondents 
shall submit a revised report for the June 1996 CMS report which 
addresses all the general and specific comments given in 
Attachment I of this letter. The revised report shall clearly 
state which option Respondents have chosen to evaluate 
contamination at Hurricane Creek, and the specifics for 
implementing the investigative option. All revisions to the 
report shall be clearly identified by highlighting all additions 
and striking out a ll deletions. The report submittal shall 
include a response to comments which summarizes the responses and 
notes where the revisions were inserted in the report. If 
Respondents believe that certain deviations from the directives 
in this letter are necessary, such changes shall be discussed 
with U.S. EPA and approved prior to submittal of documents. 

Should Amphenol fail to satisfactorily respond to all items in 
Attachment I and the Hurricane Creek and r ecovery system data 
needs , U.S. EPA may exercise its right to perform work as needed 
to fulfill the data requirements and complete the CMS report. 
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If you wish to discuss any items please contact me at (312) 886-
4568. 

Sincerely, 

William Buller, Project Coordinator 
Enforcement and Compliance Assurance Branch 
Waste, Pesticides and Toxics Division 
MI/WI Section 

cc: J. Michael Jarvis, Franklin Power Products 
with enclosure 

Michael Sickles, IDEM with enclosure 
John Koehnen, A.T. Kearney, with enclosure 

bee: Larry Johnson, ORC with enclosure 
Author Copy 
Branch Copy 
Section Copy 



ATTACHMENT I 

On Site Recovery System Evaluation Workplan 

The Recovery System Evaluation Workplan shall include the 
following: 

- Procedures to ensure that the existing recovery system will be 
operated to maximize the recovery and containment of 
contaminants. 

- Results of analysis for volatile organic compounds (VOC)s. At 
a minimum, wells sampled and analyzed shall include MW 3, MW 22, 
MW 24, MW 27, MW 28, MW 30, and IT 3. 

- A map showing the current and proposed piezometer/well 
locations. Unless the contaminant plume is diminished 
significantly, six or more piezometer/wells may be needed . At 
least two of the piezometers at perimeter locations {preferably 
all of them) shall be constructed so that representative 
groundwater samples can be collected. Following installation, 
all wells and piezometers shall be measured during operation of 
the recovery system and within a short time frame. 

- A schedule of implementation for the Workplan including 
submittal of a Recovery System Evaluation Report. The report 
shall provide a map showing potentiometric head data for each 
measuring point, potentiometric contours and groundwater flow 
lines. 

U.S. EPA Comments on June, 1996 CMS Report 

General comments 

Y 1. The June 1996 report describes an investigation that had 
already been completed, however the field procedures are 
discussed in the context that the work is forthcoming, rather 
than stating the procedures were performed in accordance with the 
Work plan. The text shall be revised to state that the Workplan 
procedures were followed and note any procedures which deviated 
from the plan. 



2. The groundwater contour levels in sheet 1 do not correspond 
to the water level data of wells MW31, MW32,and MW33. These data 

✓ indicate that groundwater flow direction at the time of 
measurement was to the southwest at this location. This flow 
direction is significantly different than the southeastern 
direction shown. The figure should be revised to show water 
level contours that correspond to the data. 

3. The report cites that voe contaminant concentrations at 
Forsythe Street are much lower than previous sample results and 
draws the conclusion that significant natural attenuation of 
contaminants has occurred. The text should note the different 
sampling methods (geoprobe vs monitor wells) and how data 
comparisons for the two methods may overstate attenuation. Al so 
the text should discuss when monitor well samples were collected; 
that is, were samples collected prior to pump tests or after. 

4. The conclusion that natural attenuation of voes is 
significant should be supported by data - comparison of on-site 
to off-site concentrations of voes, ratios of the voe parent 
compounds (i.e. PeE, TCE) to daughter compounds (i.e., DCE, vinyl 
chloride). 

5. The report states that utility lines may prevent 
of a pipeline at Forsythe street (Operable Area 3). 
available information including location, depth, and 
of utility lines at Area 3 shall be provided. 

instal l ation 
All 
dimensions 

6. Unless existing utility lines preclude such construction, the 
discussion of remedies for Operable Area 3 shall be expanded to 
include the construction and operation of an 
extraction/infiltration gallery at Forsythe Street. The remedy 
shall be discussed in accordance with Attachment I of the AOC and 
include a discussion on installation by horizontal drilling 
methods. 

7. To provide monitoring of the Unit D aquifer, the proposed 
groundwater monitoring system proposed shall include a monitoring 
well located near MW-32 screened in Unit D. 

8. A detection limit of 80 parts per billion (ppb) was reported 
for lead analysis for treated groundwater, whereas the action 
level is 15 ppb. The treated water shall be resarnpled and the 
lead content determined by an analytical method with a detection 
limit of 15 ppb or less. 

Specific Comments 

1. Page 14 - Text does not clarify that the existing recovery 
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system is operated so as to maximize recover y/containment of 
contaminants. The existing system shall be operated to maximize 
its effectiveness and the text shall be revised accordingly. 

2. Page 20 - the word public is misspelled. 

3. Page 24 - The Statement "there is no evi dence that Hurricane 
Creek is a groundwater sink" shall be deleted. 



p.-,. 2 

HRE-8J 

DATE: OCT 3 1 1995 

SUBJECT: TECHNICAL SUPPORT FOR AMPHENOL FACILITY, FRANKLIN INDIANA 

FROM: Paul Little, Chief 
Michigan/Wisconsin Section 
Enforcement and Compliance Assurance Branch 

TO: Donald Draper, Director of Technical Assistance 
Technical Assistance Technological Transfer Branch 
Subsurface Protection and Remediation Division 
National Risk Management Research Laboratory 
U.S. Environmental Protection Agency 
Ada, Oklahoma 

This memorandum is to formally request technical support by your staff and 
provide some definition of the scope of work requested. 

The Amphenol facility is performing corrective action under a RCRA 3008(h) 
Consent Order and recently submitted a second draft of a Corrective Measures 
Report. This report defines three "operable areas", Areas 1, 2, and 3. Area 
3, which 1delineates a contaminated off-site area which apparently was caused 
by a leaky sanitary sewer, is the area for which Region V requests technical 
support. The technical support would be primarily to evaluate the 
hydrological conditions and various technologies to remediate this area. It 
is anticipated that the primary technical support will be needed in about 30 
days, and in segments thereafter as the process develops. 

Steve Acree of your staff recently provided preliminary technical support to 
Region Von this matter and this is greatly appreciated . Hopefully the scope 
of work and schedule is agreeable to you. Thank you in advance for your 
support, if you need further clarification please call Bill Buller of my staff 
at (312) 886-4568. 

CONCURRENCE REQUESTED FROM REB 
SEC/BR 

RT 
OTHER REB REB REB 
STAFF STAFF SECTION BRANCH 



DATE: 

SUBJECT: 

FROM: 

TO: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONV 

118 NO\' 1986 
Bendix Connector Operations 
Jlmphenol Products Division 
Franklin, Indiana 
IND 044 587 848 

William E. ttino, Chief 
R CR A Enforcement Section 

Michael Elam, Chief 
Office of Regional Counse l 

The purpose of this correspondence is to request representation from Regional 

Counsel at a meeti ng with representatives of the subject facility concerning 

corrective action. On July 25, 1986, Allied Pffiphenol Products, 'Bendix 

Connector Operations, submitted information to the U. S. EPA concerning 

their Franklin, Indi ana faci l ity . This inforniation indicat es that an action 

under Section 3008(h) of RCRA, as amended , is appropriate. I have designated 

James V. Call i er of my staff, as the lead technical contact for this matter . 

His phone number is 353-7992. 

A neeting has been scheduled for November 25, 1986, at 10:00 A. M. in the 

conference room next to Bi ll Miner ' s office on the 12th floor . 

cc: Joseph Boyle 

EPA FOflM 1S20-t (REV. • 7') 



Report of Additional Corrective 
Measures Studies for the 
Former Amphenol Facility 
Franklin, Indiana 

Prepared for: 

Amphenol Corporation 
358 Hall Avenue 
Wallingford, CT 06492 

Franklin Power Products 
400 forsylhe Street 
Franklin, IN 46 13 1 

Prepared by: 

EARTH TECH 
5010 Stone Mi ll Road 
Bloomington, Indiana 47408 

November, 1996 

197 16.09 



5010 Stont: Mill Road, Bloomington , In dian a 4 7408 

November I 9, 1996 

Mr. Paul Little (DRE-8J) 
Chief, Waste, Pesticides and Toxics Division 
Enforcement and Compliance Assurance Branch 
USEPA, Region 5 
77 West Jackson Boulevard 
Chicago, IL 60604-3590 

Re: Administrative Order on Consent (AOC) datec~ November 27, 1990 
Franklin Power Products/ Amphenol Corporation 
Franklin, IN 
rND 044 587 848 

Dear Mr. Little: 

Attached, please find four bound copies of a Report of Additio11al Corrective Measure.-. 

Studies for the Former Amphenol Facili~y, Franklin, Indiana submitted on behalf of 

Respondents Amphenol Corporation and Franklin Power Products. The report was revised in 

accordance with your September 12, 1996 comment letter received by Amphcnol on Scptembcr 

16, 1996, a telephone conversation between Amphenol Corporation USEPA representatives on 

October 8, 1996. and your November I , 1996 comment letter received by Amphenol on 

November 6, 1996. 

If you have any questions or comments, please get in t,;uch with Mr. Sam Waldo. 

Very truly yours, 

EARTH TECH ,, ~ 
(~+1-~~ 

s H. Keith 
ct Manager 

cc: Sam Waldo 
William Buller 
Michael Jarvis 
TI1omas Linson 

John Bonsell 
Rick Littleton 
Steve Acree 

Formerly WW Eng ineering&. Scie nce 

Telephone 

Fa<·simile 
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1.0 INTRODUCTION 

This document presents the results of additional work conducted for a Corrective Measures Study (CMS) 

for the former Amphenol facility located at 980 Hurricane Road, Franklin, Indiana. This report is 

submitted to U.S. EPA Region Vin partial fulfillment of the requirements of a U.S. EPA Administrative 

Order on Consent (Consent Order), dated November 27, 1990, and directed to respondents Franklin 

Power Products, Inc., and Amphenol Corporation. In response to the Consent Order, an RF! was 

conducted by Earth Tech (formerly WW Engineering and Science). The report documenting the RF! 

dated June 13, 1994 was approved by U.S. EPA Region Vin a letter dated July 22, 1994. A CMS Work 

Plan was developed to address site specific contamination identified in the approved RF! report. The 

work plan was approved by U.S. EPA on November 28, 1994, and a draft CMS report dated March, 1995 

was submitted for Region V review, and the final CMS report was dated September, 1995. As a result of 

issues that were raised as part of U.S. EPA comments during review of the draft CMS repo~ a plan for 

additional CMS related work dated February 9, 1996 was submitted to U.S. EPA for review. Following a 

telephone conference between Respondents and U.S. EPA on February 29, 1996, U.S. EPA approved the 

plan for additional work in a letter dated March 12, 1996 and received by the Respondents on March 18, 

1996. The approval was granted subject to certain modifications that were outlined in the letter and are 

discussed in Section 2.0 of this document. Another Supplemental Work Plan dated June 14, 1994 

(Sampling Creek Bed Water in Hurricane Creek RCRA Facility Investigation (RF/), Former Amphenol 

Facility) was also approved by U.S. EPA, and was to be conducted as part of the CMS investigations. 

The intent of the June 14, 1994 Work Plan was to determine if soils and sediment underlying Hurricane 

Creek could act as a "sink" for contaminants during periods of low or no flow in the creek, thereby 

providing a continuous release of contaminants to surface waters or allowing the movement of 

contaminants south of Hurricane Creek. The casks described under that work plan could not be carried 

out either during the CMS or this supplemental work because appropriate stream conditions were never 

encountered. The February 9, 1996 CMS Work Plan included activities to further delineate the 

relationship of the subsurface water-bearing and clay units (Units B and C, respectively) to the stream 

channel, and to assess the potential of the Hurricane Creek stream bed to act as a contaminant sink. A 

revised plan for sampling ground water along Hurricane Creek is discussed in this document, and any 

results of sampling and analysis under this plan will be forwarded as a letter addendum to this report. 

Information included in the approved RF! report, and the Final CMS report dated September, 1995 is 

incorporated into this CMS Report Addendum by reference. Copies of relevant figures, tables, and 

sheets from the approved RFI report are contained in Appendix A of the September. 1995 CMS report. 



Information on site use history and previous site investigations is summarized in Section 2.0 of the CMS 

report. Significant findings of the RF! are summarized in Section 3.0 of the CMS report. 

2.0 ISSUES ADDRESSED AND SCOPE OF WORK 

2.1 ISSUES ADDRESSED IN TIDS DOCUMENT 

The approved February 9, 1996 Work Plan described certain tasks to be undertaken in Operable Area 3 

of the CMS report. Operable Area 3 consists of Hamilton A venue between the former Amphenol Site 

and the intersection of Hamilton A venue with Forsythe Street, and Forsythe Street and Ross Court 

between Hamilton Avenue and the bridge over Hurricane Creek (Figure 2.1). The Work Plan addressed 

the following issues: 

• Levels of VOCs, metals, and total and amenable cyanide in Unit B ground water. 

• Levels of VOCs, metals and total and amenable cyanide in subsurface soils. 

• Aquifer characteristics of the saturated portion of Unit B. 

• Physical characteristics of subsurface soils relating to possible corrective measures. 

• Ground water parameters relating to possible corrective measures. 

• Locations and elevations of the top and bottom of the saturated portion of Unit B along Hurricane 

Creek (if feasible). 

• Preparation of an addendum to the September, 199_5 CMS report addressing subsurface soil and 

water conditions in Unit B, and possible corrective measures. 

Following its review of a draft copy of this report, U.S. EPA Region V set forth certain comments and 

requirements for additional data coll&tion in a letter to the Respondents dated September 12, 1996. 

Revisions have been incorporated into this document in conformance with matters set forth in that letter, 

and a telephone conversation on October 8, 1996 between U.S. EPA personnel and Amphenol. 

2.2 SCOPE OF WORK 

Tasks and methods are discussed below. All phases of field work, including soil borings, well 

installation, sampling. analysis, recordkeeping, validation and data treatment were conducted in 

accordance with the IT Work Plan as modified by the Consent Order, and by the RFI QAPjP, except as 

revised to accommodate modifications outlined in the U.S. EPA letter dated March 12, 1996. These are 

discussed in this section where appropriate. 
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Task 1 Secure Necessary Permits for Off Site Work 

A copy of the Work Plan was forwarded to Mr. Littleton, Superintendent of the Franklin Board of Public 

Works, with a request for permission to conduct drilling and well installation within the public right-of­

way along Forsythe Street and Ross Court. 

Task 2 lnstall Ground Water Monitoring Wells 

Three ground water monitoring wells were installed on the east side of Forsythe Street and one well on 

the south side of Ross Court (MW-31 through MW-34). Well MW-31 was installed in an area of high 

tetrachloroethylene (PCE) levels in ground water near PGP-9 (CMS report Appendix A, Sheet 6D), and 

was constructed of 4-inch threaded Schedule 40 PVC pipe Two 2-inchpiezometers were installed nearby. 

Wells MW-32 and MW-34 will monitor subsurface conditions near the southern and northern ends, 

respectively, of Forsythe Street, and were constructed of 2-inch threaded Schedule 40 PVC pipe. Well 

MW-33 was located primarily to provide information on the flow direction and gradient of ground water 

in Operable Area 3. It was constructed of 2-inch threaded Schedule 40 PVC pipe. All wells were 

completed with flush-mounted protective covers and locking caps. Because the saturated portion of Unit 

B was shallower and thinner than on the fonner Amphenol site, screens consisted of 5-foot lengths of 

0.010-inch slotted PVC rather than the 10-foot lengths used during the RFI. 

Monitoring wells were developed as outlined in the IT Work Plan, and the RFI QAPjP. In accordance 

with Modification 5 in the U.S. EPA letter, the Forsythe Street wellswere thoroughly developed by 

surging as well as pumping/bailing to significantly reduce turbidity in the wells and to ensure that pump 

tests are representative of the hydraulic conductivity of the Unit B aquifer. 

ln accordance with Modification 4 in the U.S. EPA letter, the addition of water to monitoring well 

boreholes was avoided, with the exception of the use of small quantities for the hydration of bentonite. 

All monitoring wells and piezorneters were provided with flush-mounted protective covers and locking 

caps, rather than a stickup protective cover. 

All soil boring cuttings were drummed and returned to the former Amphenol site for storage prior to 

proper disposal. 

Task 3 Determine Subsurface Soil Conditions 

Each well boring was continuously sampled by a 3-inch split spoon sampler, and sample headspace was 

screened by means of a photoionization detector (PIO), and described by an Earth Tech geologist as 

outlined in the IT Work Plan and the RFI QAPjP approved May 25, 1991. Whenever possible, soil 
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samples were selected for laboratory analysis from a depth interval approximating the depth of the 

sanitary sewer located along Forsythe Street (approximately 6-8 feet), and the interval just above the Unit 

B saturated zone (approximately 11-13 feet). Sampled intervals were revised in the field depending upon 

screening results. Soil samples were collected, placed in sample containers, and shipped to the analytical 

laboratory with all appropriate labels and chain-of-custody paperwork as outlined in the IT Work Plan 

and the RFI QAPjP. Additional samples were collected from the two sample intervals and submitted to a 

geotechnical laboratory for grain size analysis (ASTM D-422). 

In accordance with Modification l of the U.S. EPA letter, undisturbed soil samples were collected from 

the top of Unit C at MW-3 l and MW-34, and tested for permeability (ASTM D-5084) at a geotechnical 

laboratory. 

In accordance with Modification 2 of the U.S. EPA letter, soil samples were collected as above for grain 

size analysis from a soil boring (SB-l)drilled and logged at the south end of Forsythe Street _near the 

bridge. 

In accordance with Modification 3 of the U.S. EPA letter, two aliquots from each split spoon sample 

were collected and placed in glass jars. One sample was used for field PID screening and the other held 

for possible laboratory analysis. 

As recommended in the U.S. EPA letter, east-west cross sections to better define the geology of Operable 

Area 3 were developed, and included in this CMS Report Addendum. 

Task 4 Determine Unit B Aquifer Characteristics 

Following installation of the monitoring wells, each well location were surveyed, and the top of casing 

(TOC) and ground elevation determined. All monitoring well locations were surveyed to locate them on 

site maps. One round of tapedown measurements were made at the four new wells, and on monitoring 

wells at the former Amphenol Site (ICM pumping wells were excluded). Pump tests were conducted 

using a data logger and pressure transducer as for the RFI. Unit B hydraulic conductivity and 

transmissivity was determined from the pump test data. Permeability was calculated from grain size 

analyses conducted under Task 3. A Unit B contour map was generated based on the tapedown results. 

In accordance with Modification 6 of the U.S. EPA letter, a profile of the sanitary sewer invert along 

Forsythe Street was generated, and included in this CMS Report Addendum. 

4 



Task 5 Detennine Unit B Ground Water Quality 

One round of ground water samples was collected from each of the four new monitoring wells as 

outlined in the IT Work Plan and the RFI/CMS QAPjP. To establish some continuity with the RFI site, a 

water sample was collected from MW-12 for voe analysis. Analyses of water samples for voes, 

metals and cyanides was conducted as outlined in the IT Work Plan and the RFI/CMS QAPjP. Water 

samples were collected unfiltered for all parameters, including metals and cyanides. Hardness, pH, 

alkalinity, conductivity, TDS, DO, TSS, Ca, Mg, Mn and Fe were detennined for use in design 

considerations during the evaluation of possible corrective measures involving ground water treatment. 

DO, pH and conductivity were measured by Earth Tech in the field by means of a Horiba Water Quality 

Checker U-10 (see next paragraph). A CLP-like QNQC data package was provided by the laboratory as 

for the RFI analyses, and all data were validated prior to use in the CMS Report Addendum. A CLP-like 

QNQ<:, data package is not appropriate for the parameters Hardness, alkalinity, TSS, Ca, Mg, Mn and 

Fe, but the data reportswere reviewed by the data validator for consistency and transcription errors. 

In accordance with Modification 7 of the U.S. EPA letter, ground water samples for metals analysis were 

carefully collected to minimize turbidity, preferably less than 5 Ntu. Turbidity was recorded at the time 

each sample was collected. In order to meet these requirements, the ground water sampling methods 

outlined in the QAPjP were revised. Ground water samples for metals and cyanides were collected by 

means of a peristaltic pump utilizing an appropriate length of 3/8-inch ID Tygon tubing with an interior 

Teflon lining. The tubing was shipped by the manufacturer precleaned and sealed in plastic. The tubing 

was attached to the peristaltic pump and the influent end of the tubing was lowered into the water until it 

was one to two feet below the top of the well screen. The pump was started and the pumping rate was 

adjusted to approximately 1,000 ml/minute by means of a graduated cylinder and stop watch. Effluent 

water was monitored geochemically for Ntu by means of a Horiba Water Quality Checker U-10, and Ntu 

was recorded in the bound field log by the sampler. As soon as three or more effluent samples had the 

same Ntu reading, the appropriate sample containers for metals and cyanides were filled. The tubing was 

disposed of after use and a new length of tubing was used for the next ground water sampling location. 

Ground water samples for voes were collected with a bailer as described in the RFI QAPjP. However, 

sampling for VOCs was conducted after sampling for metals and cyanides since there was virtually no 

disturbance of the water column from the introduction of the tubing, and little likelihood for cross 

contamination from the use of precleaned tubing. Conversely, the introduction of a bailer into the well 

can place particulates into suspension and increase Ntu, making it difficult to obtain good samples for 

inorganics. No samples for voe analysis were collected by means of the peristaltic pump. 
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Task 6 Determine Relationship of the Saturated portion of Unit B With Hurricane Creek 

The approved Supplemental Work Plan dated June 14, 1994 called for collecting water samples below 

the top of the stream bed gravel layer during zero flow conditions to evaluate the potential for a 

contaminant sink in the stream bottom. The samples could not be collected owing to constant stream 

flow since the approval of the plan. Since zero flow conditions have not occurred, Task 6 was developed 

based on preliminary field observations to evaluate the potential for a contaminant sink in the stream 

bottom. 

The bed of Hurricane Creek appears to be entrenched in Unit C between the Forsythe Street Bridge and 

the storm sewer outfall. Field observations suggest that the saturated portion of Unit B could discharge 

into Hurricane Creek. The north bank of Hurricane Creek and the stream bottom were investigated 

visually in an effort to determine: 

• At what point on Hurricane Creek upstream from the storm sewer does apparent recharge from the 

north bank begin. 

• At what point on Hurricane Creek does the stream bottom begin entrenching into Unit C. 

• At what point downstream is the base of Unit B above stream level, and is there apparent recharge 

from Unit B at this location. 

• The stream bottom gradient between the storm sewer outfall and the bridge. 

As features were located, they were flagged and the locations and elevations surveyed and related to 

other on- and off site features. The stream bottom elevations and gradient between the Forsythe Street 

Bridge and the stonn sewer outfall were also determined. 

Two additional tasks are addressed in this report that were added as a result of the U.S. EPA September 

12 1996 comment letter, and a telephone conversation between U.S. EPA and Amphenol dated October 

8, 1996: 

Task 7 Collect and Analyze Ground Water/Subsurface Soils Along Hurricane Creek 

This task was implemented with U.S. EPA concurrence in place of the June 1994 Work Plan for 

collecting interstitial water samples from the bed of Hurricane Creek. Multiple hand auger borings were 

attempted on October l 0, 1996 on the north side of Hurricane Creek up to 100 feet downstream from the 

storm sewer outfall. AH of the borings met refusal at a layer of large cobbles at depths between 20 inches 

and 34 inches. The top of the cobble layer was dry and the thickness of the layer is unknown. The size 

of the cobbles would also prevent penetration by Geoprobe and standard hollow stem auger drilling 

techniques. Driven stainless steel points will be used in an attempt to penetrate between the cobbles and 
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collect a shallow ground water sample. If water is not present, the point will be removed and the hole 

backfilled. The results of this attempt will be communicated to U.S. EPA by telephone and by letter 

addendum. 

Task 8 Provide Information on All Subsurface Utility Lines in Operable Area 3 

Indiana Underground Plant Protection Service, the Indiana-American Water Company and the Franklin 

Sewer Department were contacted and asked to mark the locations of buried utility or service lines in 

Operable Area 3 . (Hamilton Avenue from Glendale Drive to Forsythe Street; Forsythe Street from 

Hamilton Avenue to the Hurricane Creek Bridge, and Ross Court). The marked utility lines were located 

on a large scale aerial photograph and the data used to generate a map of subsurface utilities (Sheet 4). 

3.0 RESULTS OF ADDITIONAL FIELD WORK 

3.1 HYDROGEOLOGY 

3.1.1 GEOLOGIC CROSS SECTIONS (Task 3) 

Sheet 1 shows the locations of all soil borings, monitoring wells, piezometers and manholes at the former 

Amphenol facility and in Operable Area 3. Soil boring logs are shown in Appendix A. Elevations for 

water levels and sewer inverts are shown in Table 3.2. Elevations of the Hurricane Creek bottom and the 

top of Unit C are shown in Sheet l. These data plus selected soil boring data from the RFI were used to 

prepare two geologic cross sections of the area (Sheet 2). Cross Section A-8 extends from MW-12 on 

the north to the Unit C contact in the bank of Hurricane Creek on the south, and includes stratigraphic 

information from monitoring wells MW-31, MW-32 and MW-34. Cross Section C-D comprises PGP-7, 

MW-31 and MW-33 and provides an east-west cross section in the vicinity of Ross Court. A sanitary 

sewer invert profile along Forsythe Street is also shown on Cross Section A-B. 

Unit A materials from the new soil borings are much the same as for the Former Amphenol site, 

consisting of 2.5 to 6.0 feet of silt or silt loam. Fine to coarse sands were present in most borings on site, 

and in places overlay a zone of sand and gravel. Unit B at MW-12 consists almost entirely of fine to 

coarse sands. At MW-34, a 3-foot thick sand zone overlies approximately 8 feet of sand and gravel, and 

at MW-31, the sand thins to one foot and the sand and gravel thins to a thickness of 6 feet. The overlying 

sand is not present at MW-32 and MW-33, and Unit B consists entirely of sand and gravel. At MW-32, 

Unit B thins to a thickness of about 5 feet. 

The top of Unit C increases in elevation to the south. The elevation of the top of Unit C is approximately 

710.5 feet MSL at MW-12. This increases to approximately 715.9 feet MSL at MW-31, then to 712.8 
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feet MSL at MW-32 and 715. l feet MSL at the contact at the north bank of Hurricane Creek. The top of 

Unit C decreases in elevation west of Forsythe Street. The elevation at MW-33 is 713.9 feet MSL. The 

top of Unit C decreases from 715.9 MSL to 702.9 MSL at PGP-7. 

The sanitary sewer invert is above the potentiometric surface at MW-12 and MW-34, and is at or below 

the potentiometric surface at MW-31. The sanitary sewer invert elevation increases from 716.02 feet 

MSL at MH-110 to 717 .86 at MH-117, and is again above the level of the potentiometric surface at MW-

32. 

3.1.2 SOIL PROPERTIES (Task 3) 

Two soil samples were collected from each soil boring, and submitted to the Earth Exploration 

Geotechnical Laboratory in Indianapolis, Indiana. Grain size analyses were performed on all samples. In 

addition, Shelby tube samples were to be collected of the top of Unit C and samples fro_~ MW-31 and 

MW-34 were to be measured for permeability by ASTM D 5084. Because Unit C was so dense, it was 

not possible to collect Shelby tube samples. Three-inch split spoon samples were collected instead, but 

all were recovered c racked except for MW-31 and SB-IF, for which permeability was determined Grain 

size analysis was also perfonned for Unit C material at MW-32. Results are provided in Table 3.1, and 

laboratory data sheets are provided in Appendix B. All of the samples above Unit C comprised well­

graded to poorly-graded sands. The top of Unit C is classed as a sandy, lean clay. Permeability at MW-

31 was 5.2 x 10·• cm/sec, and at SB-IF was 4.0 x 10·3 cm/sec. 

3.1.3 AQUIFER CHARACTERISTICS (Task 4) 

Ground water flow direction was determined from water level measurements collected from all on site 

and offsite wells. Contours showing the configuration of the potentiometric surface elevations in Unit B 

on April 8-9, 1996 are provided in Sheet 1. Water elevation data are shown in Table 3.2. The April 8-9 

data indicate a southerly to southeasterly flow of ground water on site in Unit B. Flow lines are skewed 

in the vicinity of the ICM as a result of the ICM capture area. Along Forsythe Street, ground water flow 

continues to be in a southerly to southeasterly direction; however, in the vicinity of MW-31 and Ross 

Court, the gradient flattens considerably for approximately 500 feet then becomes steeper near Hurricane 

Creek. The contours from this point south to Hurricane Creek are aligned parallel with the axis of 

Hurricane Creek, based on the assumption that Hurricane Creek is controlling the flow direction; 

however, owing to the north-south alignment of the monitoring wells along Forsythe Street and the 

presence of only a single well to the east (MW-33), the acrual flow direction in this region may be 

southerly or slightly southwesterly. This does not affect the conclusions or recommendations of this 

report. 
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There has been an overall increase in ground water levels since 1993. April 8-9, 1996 ground water 

elevations in upgradient wells range from 0.87 to 1.16 feet higher than those measured on February 2, 

1993. For wells in the vicinity of the ICM, April 8-9, 1996 ground water levels range from 0.45 to 0.13 

feet higher than those measured on February 2, 1993. This smaller increase in elevation also appears to 

be a result of drawdown from the three ICM pumping wells. 

Pump test data for MW-31, MW-33 and MW-34 are shown in Table 3.3. Wells MW-33 and MW-34 

(both 2-inch) were pumped at approximately 2 gpm for 180 minutes using a Grunfos submersible pump. 

Dra wdown in each well was measured by means of tapedown. MW-3 l is a 4-inch well that had two 

piezometers installed 20 feet to either side of the pumping well. Two pumpdown tests at 2 gpm were 

performed on MW-34, one for 110 minutes, and one for 180 minutes. Drawdown was measured in the 

piezometers with pressure transducers and an electronic data logger. Data logger records and drawdown 

curves are presented in Appendix C. Walton's (1962, 1985) specific capacity formula was used with as 

assumed storage coefficient of 0.20 to calculate transmissivity values of 625 and 959 gpd/ft for MW-31, 

2,484 gpd/ft for MW-33 and 4,927 gpd/ft for MW-34. Using the saturated thicknesses indicated in Table 

3.3, the transmissivity values equate to hydraulic conductivities of 169 and 259 gpd/ft2 for MW-31, 436 

gpd/ftl for MW-33 and 648 gpd/ft2 for MW-34. 

3.2 SOIL ANALYTICAL RESULTS (Task 3) 

Soil samples were collected from borings advanced during monitor well construction in Operable Area 3. 

Analyses were performed for VOC and inorganic parameters as indicated in the approved February 9, 

1996 Work Plan. Sample results are compared with ARARs shown in Table 3.4. Soil analytical results 

are summarized in Table 3.5. Laboratory analytical reports are included i~ Appendix B. 

Soil samples were collected from selected depth intervals as shown in Table 3.5. Tetrachloroethene 

(PCE) was present at levels below the detection limit in both samples from MW-34. TCA ( l ,l,l­

trichloroethane) was detected at 8 ug/kg at MW-34, 17.0-17.5 feet. Trichloroethene (TCE) was present 

at levels near the detection limit in both samples from MW-3 l (including the duplicate), and in both 

samples from MW-34. No VOCs were detected above ARARs in any soil sample, and no VOCs were 

detected in soils from MW-32 or MW-33 with the exception of acetone and methylene chloride which 

appear to be laboratory artifacts. Arsenic was present above its ARAR in all soil samples. Beryllium . 

was present above its ARAR at MW-31D, 6.0-8.0 feet, and at MW-31, 14.0-15.0 feet. 

3.3 GROUND WATER ANALYTICAL RESULTS (Task S) 

Ground water sample results for VOCs and inorganic parameters are shown in Table 3.6. Laboratory 

analytical reports are included in Appendix B. VOC results for MW- 12 are included for comparison. 
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PCE was present above its ARAR at MW-31 , and at MW-34 and its duplicate. Concentrations ranged 

from IO to 15 ug/l, and were approximately two orders of magnitude lower than the PCE concentration at 

MW-12 (1,500 ug/1). TCE was also present above its ARAR at MW-31 and MW-34 and its duplicate. 

Concentrations ranged from 120 to 160 ug/1, and were about an order of magnitude lower than the TCE 

concentration at MW-12 (1,200 ug/1). TCA was present below its ARAR at MW-3 1 and MW-34. 

Concentrations ranged from 70 to 75 ug/1, and were about an order of magnitude lower than the TCA 

concentration at MW-12 (1,000 ug/l). No VOCs were detected in MW-33, and PCE, TCA and TCE were 

present at levels below the detection limit at MW-32. No inorganics were detected above ARARs in any 

water sample. 

Ground water sample results for non-CLP parameters are provided in Appendix D. Laboratory data 

sheets are located in Appendix B. 

3.4 HURRICANE CREEK SURVEY (TASK 6) 

Hurricane Creek was visually inspected twice during this supplemental work from the Forsythe Street 

bridge upstream to a point near Needmore School. No areas could be located along either creek bank at 

which ground water appeared to be seeping into the creek. Above the storm sewer outfall, the stream 

bottom consisted of sand, gravel and cobbles. The gray clay taken to be Unit C was noted just below the 

bottom sand and gravel just down stream from the storm sewer outfall, but there were no Unit B-C 

contacts observed in the creek banks until the vicinity of the Forsythe Street Bridge. This is probably due 

to the fact that the channel bottom and banks had been disturbed by past channelization activities. Three 

contacts were flagged and surveyed, and are included in Cross Section A-Bon Sheet 2 . 

Hurricane Creek bottom elevations are shown on Sheet 1. The elevation of the Hurricane Creek bottom 

was 714.83 feet MSL at the confluence of the storm sewer outfall with Hurricane Creek (Station 122); 

713.27 feet MSL at Station 128, and 712.63 feet MSL at the Forsythe Street Bridge (Station 118). The 

three Unit B-C contacts ranged from 715.07 feet MSL to 715.12 feet MSL. The estimated gradient of 

Hurricane Creek between the Forsythe Street Bridge and the confluence of the storm sewer outfall is 0.22 

foot/100 feet. Using this measurement and assuming that the top of Unit C is at a more or less uniform 

elevation along Hurricane Creek, it is estimated that the creek bottom intersects the top of Unit C about 

130 feet upstream from the confluence with the storm sewer outfall, and is entrenched into Unit C from 

this point downstream. 

The Unit C contacts identified in the stream bank were approximately at grade with the Unit C elevations 

identified in the MW-32 well boring (Sheet 2). The niaterials overlying the Unit C contacts identified 

consisted of slightly moist sand and gravel, but no water flow or seepage could be identified, despite the 
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fact that there had been an overall increase in ground water elevations in the vicinity since the RFI was 

completed These findings, plus the very low ground water flow gradient shown in Sheet l, indicate that 

Unit B is very unlikely to be acting as a conduit for contaminated ground water flow to Hurricane Creek, 

and that the thin layers of sand and gravel overlying Unit C have insufficient volume to act as a 

contaminant sink either from contributions from Unit B or from direct discharges into Hurricane Creek 

from the storm sewer outfall. This indication is substantiated further by the absence of detectable 

concentrations of site-related VOCs in sediment samples collected during RFI investigations (methylene 

chloride being the only VOC found above detection limits). 

Additionally, it should be noted that the ICM has been effective in lowering the site potentiometric 

surface below the storm sewer invert except during extremely wet periods (see Section 5.6) when 

Hurricane Creek also has a strong flow. 

3.5 SUBSURFACE UTILITY LINES 

Sheet 4 shows the locations of subsurface water, natural gas, electric and sanitary sewer lines and laterals 

in Operable Area 3. Telephone lines are located behind the residences, and other utility lines are either 

pole-mounted or not present. The gas and electric lines were located through Indiana Underground Plant 

Protection Service, Inc. The water lines were located by the Indiana-American Water Company. The 

City of Franklin has no information about the locations of sanitary sewer laterals, but did indicate that all 

of the residences had hookups to the sewers located on Hamilton Avenue, Forsythe Street and Ross 

Court. The locations of the sanitary sewer laterals on Sheet 4 are arbitrary, but this will not alter any 

conclusions reached about the feasibility or applicability of corrective measures in Operable Area 3. 

There is no as-built data on the exact depths of the buried utility lines and laterals. Water lines are 

designed to be buried to a depth of 48 inches; however, the actual burial depth varies from 36 to 42 

inches. Buried electrical and natural gas lines are typically found at depths of 18 to 48 inches. Sheet 2 

indicates that the depth to the sewer along Forsythe Street ranges from approximately 7 to 10 feet. The 

depth at the upgradient ends of the laterals probably ranges from I .5 to 4 feet below grade. 

Sheet 4 indicates that the water and natural gas main lines are located at the west edge of the pavement 

along Forsythe Street, and the north edge of the pavement along Hamilton Avenue. The water main for 

Ross Court runs along the south side of the street, and the natural gas main is behind the residences. 

There are two short segments of buried electrical lines: one at the fire station and one in front of the 

residence at 820 North Forsythe Street. From Ross Court north to Hamilton A venue, a distance of 

approximately 850 feet, there are 31 buried service lines east of the pavement, and 24 buried service lines 

west of the pavement in addition to the water and natural gas mains that run the length of Forsythe Street. 
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There are 4 buried s~rvice lines on the south side of Hamilton A venue between Forsythe Street and 

Glendale Drive, and 1 on the north side of Hamilton Avenue in addition to the water and natural gas 

mains. There are 16 buried service lines along the nonh side of Ross Court and 11 on the south side, 

including the water main. On Forsythe Street south of Ross Court, there are 9 buried service lines on the 

east side of the street and 2 on the west side in addition to the water and gas mains. 

3.6 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

3.6.1 QA/QC Samples and Deviations from Plan Documents 

Sampling and QA/QC methodologies for this investigation are derived from the IT Work Plan (1988), the 

Consent Order, the QAPjP documents (approved May, 1991), and the approved February 9, 1996 Work 

Plan. As a result of unforeseen conditions during site work, opportunities to improve or enhance data 

collection, and/or equipment limitations, a number of deviations from the above noted plans occurred. 

1. Soil samples recovered from Unit C for permeability testing could not be collected by Shelby Tube, 

as the material was too dense. A 3-inch split spoon sample was collected at each location instead. 

Despite this, the Unit C material was recovered in a broken up condition from all but two borings 

(SB-lF and MW-31). So these had to be used for the permeability tests. 

2. After the new wells and stream elevations were surveyed, it was noted that new elevations differed at 

points common to the RFI and this investigation. In particular, the new elevations were taken from a 

different bench mark than those of the RFI, and the new elevations were 0.76 feet higher than the RFI 

elevations. The subcontracted surveyor was contacted and asked to go through his notes to clarify 

the discrepancy. He reported that the error was made when the original control panels were surveyed 

in prior to the aerial photography. Since the RFI report has been approved, 0.76 feet was subtracted 

from each new elevation to make them compatible with the RFI elevations. Please note that there is 

internal consistency among all of the data, and that this will not affect any of the findings of the RFI, 

the CMS or this report. The discrepancy has been noted on all applicable figures and sheets in this 

report, and a note to that effect will be added to each copy of the RFI and CMS reports on file at the 

Johnson County Public Library. 

3. Earth Tech field personnel were unable to remove the manhole cover at MH-120 (Sheet I) to obtain 

an invert tapedown. Previous tapedown information collected by city employees was on file at the 

Franklin Sewer Department and this was used for MH-120 in Cross Section A-B (Sheet 2). All other 

invert tapedown measurements were taken by Earth Tech field personnel. 
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3.6.2 Laboratory Data Quality 

Data from the soil and ground water samples were validated by Dr. Richard Rediske under contract to the 

Earth Tech Grand Rapids, Michigan Office. Validation reports are included in Appendix E. The 

following data qualifications were reported by the validator. 

3.6.2.1 Inorganics in Ground Water 

• All barium values are flagged as estimated (JB) unless they are >5X the concentration found in the 

field blank. 

• All calcium values are flagged as estimated (JB) unless they are >5X the concentration found in the 

field blank. 

• All copper values are flagged as estimated (JB) unless they are >5X the concentration found in the 

field blank. 

• All nickel values are flagged as estimated (JB) unless they are >5X the concentration found in the 

field blank. 

• Values for iron and aluminum are flagged as estimated (J) due to poor precision (>30% RPO) in the 

associated field duplicate. 

• Arsenic, thallium and lead values for MW-31 are flagged as estimated (J) due to matrix intetierence. 

• Lead and thallium values for MW-32 are flagged as estimated (J) due to matrix intetierence. 

• Lead values for MW-33 are flagged as estimated (J) due to matrix intetierence. 

• Thallium values for MW-34 are flagged as estimated (J) due to matrix intetierence. 

3.6.2.2 Inorganics in Soils 

• All metals are flagged as estimated (J) due to poor duplicate precision. 

• Iron and manganese are flagged as estimated due to matrix intetierence. 

3.6.2.3 Volatile Organics in Ground Water 

• The results for acetone are flagged as estimated due to a field blank concentration of 68 ug/1. 

• TCE and 1-1, DCE values are flagged as estimated (J) for MW-31 and MW-34 because of poor 

recovery and high RPO in the MS/MSD samples. 

• Some samples had to be diluted because certain compounds exceeded linear range. The values from 

diluted samples should be used for the report. 

3.6.2.4 Volatile Organics in Soils 

• Acetone and methylene chloride should be flagged as estimated due to high %RSD. 
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• All methylene chloride values are flagged as estimated (JB) unless they are >5X the concentration 

found in the associated instrument blank. 

• All acetone values should be flagged as estimated (JB) unless they are >5X the concentration found 

in the associated equipment blank 

• The TCE value in MW-31 6.-8.0 feet should be flagged as estimated (J) due to matrix problems. 

• The 1,1-DCE value in MW-31 6.-8.0 feet should be flagged as estimated (J) due to low %RPD. 

3.7 CONTAMINANT PLUME DELINEATION 

For purposes of comparison with RFI ground water data, analytical data from the new wells plus MW-12 

were used to prepare isoconcentration maps of VOCs in ground water for DCA, TCA, TCE, PCE, and 

total VOCs in Operable Area 3. These are shown in Sheets 3A-3E. Concentrations from MW-12 are 

also compared with those of the last RFI sampling event, in February 16, 1993. 

Sheet 3A shows DCA in ground water. There were no detections of this compound above detection 

limits and there is no off site plume. MW-12 had a DCA concentration of 26 ug/1, as compared with a 

value of 136 ug/1 on February 16, 1993. 

Sheet 3B shows PCE in ground water. Based upon the most recent data, the contaminant plume appears 

to extend nearly to the entrance to Ross Court. MW-12 had a PCE concentration of 1,500 ug/1, as 

compared with a value of 5,695 ug/l on February 16, 1993. 

Sheet 3C shows TCA in ground water. Based upon the most recent data, the contaminant plume appears 

to extend to approximately the entrance of Ross Court. The ARAR for TCA was not exceeded at any off 

site well. MW-12 had a TCA concentration of 1,000 ug/1, as compared with a value of 2,221 ug/l on 

February 16, 1993. 

Sheet 3D shows TCE in ground water. Based upon the most recent data, the contaminant plume appears 

to extend to approximately the entrance to Ross Court, not quite as far south as the plume delineated in 

the RFI report (Sheet 6D). MW-12 had a TCE concentration of 1,200 ug/1, as compared with a value of 

4,750 ug/1 on February 16, 1993. 

The data indicate that a ground water contaminant plume is present beneath Forsythe Street from the 

former Amphenol site to the vicinity of the entrance of Ross Court. The cross sections indicate that the 

top of Unit C tends to increase in elevation with distance south from the Former Amphenol site. Ground 

water levels may decrease during dry periods to the point where Unit C slows or blocks southward flow. 

The top of Unit C does decrease in elevation to the west, but Geoprobe ground water samples collected 

west of Forsythe Street during the RFI indicated no significant ground water contamination. 
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Both historic ground water tapedown measurements, and measurements collected for the RA and CMS, 

indicate that ground water flow on and adjacent to the former Amphenol facility is southerly. As 

discussed in Section 3.1.3 of this report, the ground water flow direction further south along Forsythe 

Street may be more southerly, or slightly southwesterly. Recent water level data suggest that ground 

water flow may bemore southeasterly; however, neither this report nor the RA report present data that 

suggest any easterly or southeasterly movement of the plume from Forsythe Street (i.e., no VOC 

contamiants were detected either at PGP-12 or MW-33), and there is no evidence that contaminants occur 

in ground water further south than Ross Court. We conclude that the plume comprises a zone of 

secondary contamination surrounding the sanitary sewer that resulted from exfiltration of sewer effluent 

above the potentiometric surface. Where the sewer is below the potentiometric surface, infiltration from 

the ground water to the sewer would have occurred, effectively preventing the release of contaminants to 

the ground water. Analytical results indicate that VOC contaminant levels in ground water have 

decreased significantly at MW-12 from the last round of ground water sampling on February 16, 1993 

(see tabulated data below). DCA has decreased to 19 percent of its 1993 value; PCE has decreased to 26 

percent of its 1993 value; TCA has decreased to 45 percent of its 1993 value, and TCE has decreased to 

25 percent of its 1993 value. 

Comparison of 1994 sample results for Geoprobe sampling location PGP-16 with 1996 monitoring well 

sample results for MW-31 and MW-34 (see tabulated data below, and Sheet 1 for locations) suggests that 

VOC contaminant concentrations along Forsythe Street may have also decreased significantly. DCA was 

not measured above detection limits in 1994, so cannot be compared. PCE had a high value of 79 ug/1 at, 

and was present between 11 and 15 ug/1 at MW-31 and MW-34 in 1996 (14 to 18 percent of the 1994 

value). TCA had a high value of 100 ug/1 at PGP-16 and was present between 70 and 75 ug/1 at MW-31 

and MW-34 in 1996 (70 to 75 percent of the 1994 value) TCE had a high value of 400 ug/1 at PGP-16 

and was present between 120 and 160 ug/1 at MW-31 and MW-34 (30 to 40 percent of the 1994 value). 

These reductions are comparable with those noted at MW-12, with the exception of TCA. However, 

TCA is not present in ground water above its ARAR. 

Sampling MW-12 MW-12 PGP-16 MW-34 MW-34 Dupe MW-31 
Location 
Date 1993 1996 1994 1996 1996 1996 
Analyte (ug/1) 

DCA 136 26 12U 21 21 31 
PCE 5,695 1,500 12U 11 10 15 
TCA 2,221 1,000 100 75 73 70 
TCE 4,750 1,200 4001 120 160 130 

Geoprobe samples were collected from the annulus of a driven sampling train from a portion of the Unit 

B saturated zone by means of a mini-bailer following the removal of three full bailers of water. The 
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monitoring well samples were collected from wells screened in all or most of the Unit B saturated zone 

by means of a bailer after removing three well volumes of water, and prior to the initiation of monitoring 

well pump tests to determine aquifer characteristics. There appears to be nothing in the U.S . EPA 

technical literature that suggests that one sampling method or the other has characteristics which lead to 

significantly greater loss of VOCs during sampling. Chiang and others (1995) have investigated the 

relationship between organic solute concentrations in aquifers and concentrations obtained from 

monitoring wells. One conclusion reached in that study is that there can be a vertical distribution of 

solute concentrations within an aquifer based upon changes in aquifer characteristics with depth, and 

analytical results obtained from a monitoring well can vary based on the extent of the saturated thickness 

screened and sampled. A sample collected from a well with a large screened interval may reflect an 

average solute concentration for the aquifer, which might therefore differ from a sample collected from a 

well screened in only a portion of the aquifer. The Forsythe Street data alone are not sufficient to 

determine if measured decreases in VOC concentrations are real or artifacts generated by changes in 

sampling methodology. However, VOC decreases in ground water along Forsythe Street are comparable 

with those noted at MW-I 2, where there was no difference in sampling technique. This comparison 

suggests that the observed reductions in VOC concentrations in on site and off site ground water are 

probably significant. Monitoring of ground water along Forsythe Street should be continued to verify 

this situation. 

With the ICM in place to prevent further off site migration of contaminants, and no other available 

source for contaminants on the former Amphenol site, the plume in Operable Area 3 is expected to 

dissipate with time. 

4.0 QUALITATIVE RISK ASSESSMENT 

The Qualitative RA prepared for the RFI report determined that the former Amphenol site did not pose 

an unacceptable risk to human health and the environment. Where the sewer is below the potentiometric 

surface, infiltration from the ground water to the sewer will occur, effectively preventing the release of 

contaminants to the ground water. Periodic monitoring of on site and off site environmental conditions 

was recommended. The results of the investigations discussed in this report do not alter those 

conclusions, and periodic ground water monitoring is recommended at the four newly installed 

monitoring wells. 
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5.0 INTERIM CORRECTIVE MEASURE 

5.1 BACKGROUND 

Based on the results of the RPI and with the concurrence of U.S. EPA, respondents initiated the design 

and implementation of an interim corrective measure (ICM) in August 1994. The purpose of the ICM is 

twofold. First, ground water remediation is being implemented using a pump-and-treat system. Second, 

the pumping is being utilized to depress the potentiometric surface in Unit B to a level below the storm 

sewer invert, thereby halting the release of VOC constituents to the storm sewer and ultimately to 

Hurricane Creek. The ICM system was installed by Wehran EMCON Northeast, Indianapolis, Indiana, 

and began operations the second week of February 1995. In February 1996, Respondents assigned the 

operation and maintenance of the ICM to Handex, an environmental remediation firm with offices in 

Indianapolis, Indiana. This section discusses the ICM and its performance between May 1995 and May 

1996. 

5.2 SYSTEM INFORMATION 

The ICM consists of three four-inch recovery wells equipped with 5-foot lengths of slotted Schedule 40 

PVC screens. RW-1 is located at the southeast comer of the property near RFI well MW-30 and is 18.0 

feet deep. The screen interval is 11 to 16 feet. RW-2 is located near RFI wells MW-12 and MW-25 and 

is 21.5 feet deep. The screen interval is 14 to 19 feet. RW-3 is located near RFI wells MW-22 and MW-

23, and is 23.5 feet deep. The screen interval is 16 to 21 feet. 

Initially, each well was fitted with a submersible pneumatic pump with a capacity of 10 gallons per 

minute (gpm) for a maximum flow rate of 30 gpm. All pumps were operated from an air compressor 

located in an air stripper building constructed for the ICM. Pneumatic pump controls for RW-1 were 

located in a covered pit at the wellhead. Pneumatic pump controls for RW-2 and RW-3 were located in 

the air stripper building. 

5.3 EMCON MONITORING AND MAINTENANCE ACTMTIES 

EMCON personnel collected ground water samples from RW-1, RW-2 and RW-3, and air stripper 

effluent on May 3, 1995, August 3, 1995 and November 7, 1995. A sample of air stripper effluent only 

was collected on December 13, 1995. All samples were analyzed for VOCs. In addition, the August 3, 

1995 and December 13, 1995 air stripper effluent samples were analyzed for RCRA metals (arsenic, 

cadmium, chromium, copper, lead, mercury, nickel and zinc) and cyanide. 
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Maintenance activities included periodic inspections to ensure the system was operating normally, 

removal of scale from the air stripper, and recording pumpage from influent flow meters. Water level 

measurements were collected from all site monitoring wells and the three recovery wells on August 29, 

1995 and November 7, 1995. 

5.4 HANDEX MONITORING AND MAINTENANCE ACTMTIES 

On April 12, 1996, ground water samples were collected from recovery wells RW-2 and RW-3, as well 

as an effluent sample from the air stripper. All samples were analyzed for VOCs. On July 8, 1996, 

ground water samples were collected from recovery wells RW-1, RW-2 and RW-3 and analyzed for 

VOCs. On September 24, 1996 a sample was collected from the stripper effluent and analyzed for lead. 

Results are shown in Table 5.1. 

Water level measurements were collected from' all site monitoring wells (except wells installed for 

additional CMS investigations) and the recovery wells on April 12, 1996, May 29, 1996, June 4, 1996, 

July 8, 1996 and August l, 1996. Results are shown in Table 5.2. 

Handex personnel inspect the ICM biweekly to ensure that it is operating nonnally and to record 

pumpage from influent flow meters. Equipment replacements, repairs and upgrades are conducted during 

these inspection periods and required. The pump at RW-1 frequently malfunctioned, and caused the 

system to shut down several times during the first year of operation. The problem was identified as a 

malfunctioning controller caused by moisture buildup at the RW-1 well pit. The discharge hose and 

pump in RW-1 was replaced by a controllerless pump and new discharge line in May, 1996 to circumvent 

this problem. 

In the original configuration, system shutdown activated an exterior flashing red light on the north side of 

the stripper building. When plant workers at the Hurricane Road facility saw the red light, they were to 

notify the ICM operator, who would come to the site and remedy the problem. This procedure did not 

work as planned, resulting in several extended periods of system shutdown. To alleviate this problem, an 

automatic telephone dialer was installed in June 1996. The dialer will call the Handex Indianapolis 

office and indicate an alarm condition should low or high pressure be detected in the air stripper. 

5.5 EFFLUENT MONITORING 

Monthly effluent monitoring for total VOCs was initially required by the City of Franklin, but was 

subsequently reduced to quarterly sampling with the concurrence of the City of Franklin. 
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Table 5.1 summarizes analytical data for the recovery wells and air stripper effluent from May 3, 1995 

through September 24, 1996, 1996. Laboratory data sheets for inorganics for August 3, 1995, December 

3, 1995 and September 24, 1996 are included in Appendi~;P• Only VOCs for which there were positive 

results are shown on the table. Air stripper feed concentrations (expressed as Total VOCs) from RW-1 

ranged from 853 ug/1 on May 3, 1995 to 515 ug/1 on July 8, 1996. Feed concentrations at RW-2 were 

6,819 ug/1 on May 3, 1995, dropped to 3,010 ug/1 on April 12, 1996, and increased to 5438.3 ug/1 on July 

8, 1996. RW-3 feed concentrations were 3,628 ug/1 on May 3, 1995, dropped to 1,743 ug/1 on April 12, 

1996, and increased to 2010.5 ug/1 on July 8, 1996. All VOCs were below detection limits in the air 

stripper effluent. No metals were present above detection limits in the stripper effluent on August 3, 

1995 and December 13, 1995, and cyanide was measured at the detection limit in stripper effluent on 

December 13, 1995. The lead concentration in the September 24, 1996 effluent sample was less than the 

5 ug/1 detection limit. 

5.6 GROUND WATER LEVELS 

Table 5.2 shows changes in ground water levels, as measured at all site monitoring wells on February 23, 

1995, March 2, 1995, August 29, 1995, November 7, 1995, April 12, 1996, 29, 1996, June 4, 1996, July 

8, 1996 and August 1, 1996. Water levels were measured in recovery wells on August 29, 1995, 

November 7, 1995, April 12, 1996, May 29, 1996, June 4, 1996, July 8, 1996 and August 1, 1996. 

Maximum drawdowns were obtained during the fall of 1995 and winter of 1996 (August 29, 1995 to 

April 12, 1996); however, heavy spring precipitation in 1996 increased the elevation of the potentimetric 

surface to levels greater than those at the time of startup. On April 12, 1996, it was determined that 

potentiometric surface elevations were below the storm sewer invert in the vicinity of IT-2, MW-12 and 

IT-3, and potentiometric surface elevations in the vicinity of MW-22 were below the storm sewer invert 

on November 7, 1995. Water levels measured in June, July and August show that potentiometric surface 

elevations have decreased throughout the summer. months of 1996, but still appear to be somewhat higher 

than the storm sewer invert. 

Figure 5.1 shows potentiometric surface contours in the vicinity of the ICM on April 12, 1996. Figure 

5.2 shows potentiometric surface contours in the vicinity of the recovery wells on May 29, 1996 after a 

series of heavy rains. The figures indicate that the ICM is influencing ground water levels in its vicinity, 

but during the Spring of 1996, a distinct cone of depression is not present. 

5.7 VOLUME OF GROUND WATER TREATED 

Table 5.3 summarizes the cumulative pumpage from the three recovery wells. From February 24, 1995 

through August 27, 1996, a total of 5,117,396 gallons of ground water has been treated by the air stripper 

19 



and directed to the sanitary sewer. This is an average of 0.009 million gallons per day (6.1 gallons per 

minute). According to Mr. Rick Littleton of the Franklin Board of Public Works, the city wastewater 

treatment plant has a capacity ranging from 6.5 to 7.5 mgd. Over the past year, the ICM has increased 

flow to the sanitary sewer system by about 0.1 percent. If the ICM operates at a maximum flow rate of 

30 gallons per minute (Section 4.2 of the CMS report), the ICM would increase the flow to the sanitary 

sewer by about 0.5 percent. 

5.8 CONCLUSIONS AND RECOMMENDATIONS 

Performance data indicate that the ICM is lowering the potentiometric surface in the vicinity of the 

recovery wells to elevations below the storm sewer invert, except during periods of exceptionally high 

ground water recharge such as have occurred during the Spring of 1996. Levels of VOCs in recovery 

wells are less than half their initial values, so it appears that cleanup of the ground water in Unit B is 

being achieved by the ICM. 

It is recommended that performance monitoring of the ICM be continued. It is also recommended that 

samples of effluent be collected from the storm sewer outfall as part of overall corrective measure 

performance monitoring. An On-Site Recovery System Evaluation Work Plan is being prepared for U.S. 

EPA review and comment. 

6.0 IDENTIFICATION AND DEVELOPMENT OF CORRECTIVE MEASURE 

ALTERNATIVES 

6.1 CORRECTIVE MEASURE OBJECTIVES 

The overall objective of the corrective measure is to protect public health and the environment from 

unacceptable risk associated with impacts to soil, surface water and ground water from past 

manufacturing practices at the former Amphenol site. The principal area considered for this CMS 

supplement is off site ground water impacted with PCE and TCE above ARARs along Forsythe Street. 

This area is identified as Operable Area 3 in the September 1995 CMS report.. A qualitative risk 

assessment conducted as part of the RFI determined that exposure to impacted off site ground water is 

limited because of the depth of the impacts, and does not present an unacceptable risk. 

6.2 IDENTIFICATION OF CORRECTIVE MEASURE ALTERNATIVES 

The CMS identified a number of possible corrective measure alternatives to address impacted off site 

ground water. Principle alternatives which were identified included no action, monitoring, soil vapor 
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extraction with air sparging, and ground water extraction and treatment. Following is a discussion of 

these four remedial alternatives. 

6.2.1 Alternative 1: No Action 

The No Action Alternative serves as the basis on which all other alternatives can be compared. Under 

this remedial alternative, no active remedial action or institutional action would be taken regarding the 

site. 

6.2.2 Alternative 2: Monitoring 

One conclusion of the September 1995 CMS report was that insufficient data were available to determine 

the spatial extent of ground water impacts along Forsythe Street, and any change in the degree of impacts 

over time. In accordance with the supplemental CMS work plan approved on March 12, 1996, four 

additional monitoring wells and two piezometers were installed along Forsythe Street and Ross Court. 

Ground water sampling from these monitoring wells have better defined the extent of impacted off site 

ground water. Data from this supplemental work, plus data generated by ICM performance monitoring 

indicate that concentrations of TCA, PCE and TCE have decreased, and significant ground water impacts 

disappear in the vicinity of the entrance to Ross Court. 

Alternative 2 recommends continued monitoring of off site impacts through semi-annual sampling of a 

representative set of on site monitoring wells, plus newly installed wells MW-31, MW-32, MW-33 and 

MW-34, and proposed MW-35, installed to sample Unit D, and located adjacent to MW-34. to document 

the long-term trends for TCA, PCE and TCE concentrations in ground water. Data from the 

supplemental CMS sampling indicate that TCA, PCE and TCE concentrations in ground water are 

decreasing and that the impacted portion of Operable Area 3 is not increasing and may be decreasing. 

Through continued monitoring of ground water quality, the trend of declining VOC concentrations will 

continue to be documented. 

6.2.3 Alternative 3: Ground Water Extraction and Treatment 

Alternative 3 includes a ground water extraction system to capture impacted ground water along Forsythe 

Street, and utilize unused capacity in the existing ICM air stripper to provide treatment for the ground 

water in Operable Area 3 prior to discharge to the municipal sewer system. Based on present ground 

water levels and data developed from this supplemental CMS, a Quickjlow ground water flow model was 

used to determine the feasibility of a purge well system to capture impacted ground water assuming that 

ICM purge wells RW-1, RW-2 and RW-3 were in operation. The model determined that two additional 
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recovery wells located at MW-34 and the entrance to Ross Court, each pumping at a rate of 5 gpm would 

capture ground water along Forsythe Street. 

6.2.4 Alternative 4: Ground Water Sparging and Soil Vapor Extraction 

This alternative includes the addition of a ground water sparging and soil vapor extraction (SVE) system 

along the impacted · length of Forsythe Street. The system would be configured with a line of 

approximately 12 air sparging and 3 SVE wells installed along Forsythe Street within the city right-of­

way. The sparging system would act to partition the volatile contaminants out of the ground water and 

into the air scream, carrying the VOCs into the unsaturated vadose soils above. The screened sections of 

the air sparging wells would extend six inches into Unit C. The SVE wells would be installed in the 

vadose soils above the sparge points to collect the soil gas along with any VOC contaminants present. 

The system air compressor and vacuum blower would be located in a building constructed at the Former 

Amphenol facility, and pressure and vacuum piping would be routed along the city the right-of-way to 

the sparging and vacuum extraction wells. 

7.0 EVALUATION OF CORRECTIVEMEASURE ALTERNATIVES 

In the following section, each of the corrective measure alternatives developed and described in Section 

6.0 is evaluated based on technical, environmental, human health and institutional criteria. 

Technical criteria include the performance, reliability, implementability, and safety of each alternative. 

Perfonnance is based on the projected effectiveness and useful life of the corrective measure. Reliability 

is based on the operation and maintenance requirements and demonstrated reliability of the technologies 

or components which make up each alternative. Implementability considers the relative ease of 

installation and the estimated time required to achieve the corrective measure objectives. Safety 

considers any potential threats to public safety, as well as to workers during implementation. 

The environmental criteria comprise projected short- and long-term beneficial and adverse effects of each 

alternative. There are no environmentally sensitive areas (such as wetlands or habitat for protected 

species) that could be impacted by the site, so none of the alternatives will affect environmentally 

sensitive areas. 

Institutional criteria include any requirements of federal, state, and local environmental and public health 

standards, regulations, guidance, policies, advisories, ordinances, and good community relations. 

22 



7.1 ALTERNATIVE 1: NO ACTION 

7.1.1 Technical Criteria 

Under a No Action Alternative, a technical evaluation of system performance, implementability and 

reliability is not applicable. 

7.1.2 Environmental Criteria 

The No Action Alternative will not address the off site impacted ground water. However, because of the 

location of the contamination, the minimal risk posed by the contamination, and data indicating that 

contaminant concentrations are decreasing, it is possible this alternative may meet the environmental 

criteria. 

7 .1.3 Institutional Criteria 

The No Action Alternative fails to meet institutional criteria primarily from community relations. No 

action will fail to generate necessary data to document the declining nature of the off site impacts and 

provide the local municipal authority and neighboring residents proper assurances that the impacts are 

declining. 

7.2 ALTERNATIVE 2: MONITORING 

7.2.1 Technical Criteria 

Alte rnative 2, incorporating continued ground water monitoring, provides a non-technology based 

corrective action. Monitoring provides a reliable means to document the change in the concentration of 

VOCs to ground water in the saturated portion of Unit B. The ground water quality data collected from 

Operable Area 3 indicate that contaminant concentrations are decreasing over time. The monitoring 

alternative may meet the technical criteria established for this area. 

A periodic monitoring program is readily implementable. Four new monitoring wells have been installed 

in Operable Area 3 to monitor both the fate of the impacts in the areas of highest contamination and to 

determine if there is any movement in the contaminant plume. A fifth monitoring well is planned to be 

installed adjacent to MW-34 to monitor conditions in Unit D. 

Monitoring does not present a risk to public health and safety or to the technician obtaining samples from 

the site provided that proper health and safety procedures are followed. The installed monitoring wells 

are located within the utility right-of-way and are provided with flush mounted covers and locking caps. 
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7.2.2 Environmental Criteria 

Because ground water is the impacted medium, there are no short term environmental or health risks. 

Available data indicates that contamination concentrations are decreasing in Operable Area 3 and the 

plume of impacted ground water does not appear to be migrating downgradient. Therefore, there are no 

adverse long term affects anticipated for this alternative. 

7.2.3 Institutional Criteria 

Through the use of routine and periodic monitoring, the necessary information will be developed to 

demonstrate to public agencies and residents that impacts to ground water are decreasing and that any 

environmental and health risks are being minimized. 

7.3 ALTERNATIVE 3: MONITORING WITH GROUND WATER EXTRACTION AND 

TREATMENT 

7.3.1 Technical Criteria 

A technical evaluation of monitoring can be found in Section 7 .2.1 and is not repeated here. 

Ground water extraction and treatment by air stripping is a proven technology and is currently being used 

for the treatment of on site impacted ground water. Based on the modeling of a pump-and treat system 

employing two additional recovery wells (Section 6.2.3), the extraction system would capture the 

impacted ground water along Forsythe Street. The ground water extraction system is considered reliable, 

subject to the selection of quality and proven system components. The system would consist of 

converting one monitoring well to an extraction well with the installation of a well pump, the installation 

of a new extraction well and pump, and the installation of pump discharge piping from the wells to the 

existing ICM air stripper. 

The capture zones discussed in Section 6.2.3 are based upon recent ground water levels that are higher 

than normal owing to heavy spring rains, so the actual capture zone would likely be much smaller with 

the system as modeled, necessitating the addition of more purge wells, diffe rent pumps, or the 

employment of other treatment methods. This system may not be completely compatible with the ICM in 

its present configuration, since the distance from the compressor in the air stripper building could 

prohibit the effective use of pneumatic pumps and controls, as was the case for RW-1 in the ICM. All 

lines and controls would have to be placed in subsurface enclosures, and the buildup of moisture and 

problems with controller operation in such environments have aJready been shown to be a problem with 

the ICM. 
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The installation of pump discharge piping and electric lines is a fourth complication with this alternative 

because of the large number of potential interferences with existing utilities in the Forsythe Street right­

of-way (see Section 3.6 and Sheet 4). Horizontal drilling could be employed to install a conduit carrying 

the piping and electric lines beneath the buried utility lines (i.e., at a depth greater than 4 feet). This 

technique, however, may be limited to only short distances in granular material with low cohesiveness, as 

the borehole will tend to collapse. The presence of gravels in the drilling zone can also deflect the 

drilling head, making it difficult to control the direction of drilling .. 

7.3.2 Environmental Criteria 

This alternative controls potential human exposure to impacted ground water, prevents possible further 

migration of any impacted ground water, and reduces the overall timeframe for remediation. 

7.3.3 Institutional Criteria 

This alternative uses the existing ICM air stripper, and permits for discharge of treated ground water and 

the discharge of air stripper off-gas have already been secured. However, notification of IDEM for 

approval to modify the system would still be necessary. Permission to install the system in the Forsythe 

Street right-of-way would have to be granted by the City of Franklin, but such a treatment system would 

probably be viewed favorably by the city. 

7.4 ALTERNATIVE 4: MONITORING WITH AIR SPAR GING AND SOIL VAPOR 

EXTRACTION 

7.4.1 Technical Criteria 

A technical evaluation of monitoring can be found in Section 7 .2.1 and is not repeated here. 

Ground water sparging and SVE are proven technologies and are expected to be effective for the 

treatment of VOC contaminants in the ground water. Any possible layout of wells for this alternative 

within the linear right-of way would be inefficient because of the limited zone of influence for the 

sparging and extraction wells, and the linear nature of Operable Area 3. 

Given the installation of enough sparging and extraction wells, this alternative is expected to achieve the 

perfonnance requirements. The system is expected to be reliable, subject to the performance of 

individual system components. Mechanical components of the vacuum and compressor systems would 

be located in a building on the Franklin Power Products property, however the distance from the building 

to the wells may lead to operational problems as did the ICM pump and controller in RW-1. The 

installation of pump discharge piping and control lines is another complication with this alternative 
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because of the number of potential interferences with existing utilities in the Forsythe Street right-of-way 

(see Section 7.3. l). 

7 .4.2 Environmental Criteria 

Sparging combined with SVE should control human exposure to impacted ground water. Although the 

air sparging will not prevent possible migration of any impacted ground water, it will reduce the levels of 

VOCs in the ground water. 

7.4.3 Institutional Criteria 

Additional permits may be required for the construction air sparging and SVE system including an 

electrical permit and a building permit, plus a license or easement from the City of Franklin to install 

portions of the system in the city right-of-way. The system could be designed as a closed loop to 

eliminate any air emissions and eliminate the need to obtain a permit for the air discharge. 

8.0 COST ESTIMATES 

Table 8.1 summarizes the estimated capital cost for implementing each remedial alternative discussed in 

the supplemental CMS. The details are provided in Appendix G. Annual operating costs for each 

alternative have also been estimated and the details are provided in Appendix H. 

Unit costs for some items in the estimates were taken from the 1995 Editions of Means Construction 

Costs and the ECHOS Environmental Restoration Costs estimating guides. Other costs utilized were 

based on vendor quotes and past experience with similar remediation equipment and construction 

services. Cost for shipping, engineering, construction management, and contingencies were calculated as 

a percentage of either the total equipment costs or total installed costs, as noted in the cost estimate 

assumptions. 

9.0 RECOMMENDATION AND JUSTIFICATION OF THE SELECTED CORRECTIVE 

MEASURE ALTERNATIVE 

9.1 RECOMMENDED CORRECTIVE MEASURE ALTERNATIVE 

The recommended corrective measure for off site impacts to ground water in Operable Area 3 is 

Alternative 2: continued routine monitoring of the ground water quality, specifically from the new 

monitoring wells MW-31, MW-32, MW-33 and MW-34, and proposed monitoring well MW-35. 
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9.2 JUSTIFICATION OF THE RECOMMENDED CORRECTIVE MEASURE 

ALTERNATIVE 

The September 1995 CMS report did not evaluate corrective measure alternatives for Operable Area 3 

due to a lack of information about aquifer characteristics and ground water quality. As part of this 

supplemental CMS, four monitoring wells were installed in Operable Area 3, the stratigraphy of the 

subsurface soils was classified, pump tests were conducted to define the aquifer flow characteristics, and 

ground water was sampled to define current ground water quality. Ground water quality data indicate 

that VOC concentrations in the most severely impacted zone of Operable Area 3 showed a significant 

decrease from those measured in April, 1994. This is not unexpected since the source of the Voes along 

Forsythe Street has been eliminated. Because the impacted ground water does not represent an 

unacceptable risk to human health or the environment, and because contaminant concentrations have 

been shown to be declining, it is reasonable to continue to allow naturally occurring mechanisms to 

reduce the contaminant concentrations and to monitor the continued declining trend in voe 

concentrations. 

Both ground water extraction with treatment and air sparging with SVE are viable remedial alternatives 

should continued monitoring suggest the need for additional remediation. Direct negative impacts of 

implementing one of these systems include the additional capital and operating cost to the owner, the 

adverse impact on the community during the construction of the system because of lane restrictions along 

Forsythe Street, the adverse impact an property owners along Forsythe Street with construction activities 

occurring in their front yards, and disturbances during well maintenance activities. The time to reduce 

impacts to below ARARs could be shortened with an active remedial approach. However, the ground 

water does not represent an unacceptable risk and a shorter timeframe is not warranted at this time. At 

some time in the future should it be determined that VOC concentrations are not declining, then an active 

remedial action can be implemented. Because of the lower cost as well as the substantially lower impact 

to property owners along Forsythe Street, Alternative 3 would be the recommended supplemental 

remedial action should future condilions warrant it. 

10.0 FINAL RECOMMENDATIONS 

The original CMS report for the former Amphenol site recommended the following: 

• Continued operation of the ICM. 

• Install off site monitoring wells along Forsythe Street. 

• Monitor off site and selected on site wells for selected VOCs in ground water semiannually. 

• Monitor storm sewer outfall water for selected VOCs semiannually. 

27 



• Install focused air sparging and SVE in addition to the ICM should monitoring indicate a need. 

• Employ appropriate institutional controls such as signage, notification of local utilities, use of ground 

water and possible deed restrictions limiting excavation in severely impacted areas. 

The findings of this report are as follows: 

• The ICM is capable of reducing ground water elevations to levels below the storm sewer invert 

except in instances of unusually high ground water recharge. 

• There is no evidence for the movement of a plume of VOCs in ground water from Forsythe Street. 

• Levels of VOCs in ground water both off site and on site show marked decreases in concentration 

from 1994 levels. 

• There is no evidence that Hurricane Creek bottom sediments are acting as a "contaminant sink" 

• VOC levels in soils in Operable Area 3 are below ARARs. 

Based on the above findings, semiannual monitoring for selected VOCs (TCA, TCE and PCE) at newly 

installed off site wells (including MW-35), selected on site wells, the storm sewer outfall, and Hurricane 

Creek at the Forsythe Street Bridge is recommended along with continued operation of the ICM 

(Alternative 2 of this CMS Addendum). Appropriate institutional controls are also recommended. 

Based upon the findings of Task 6, additional sampling of Hurricane Creek sediments is not indicated. 

Monitoring of off site soils for VOCs is not indicated as VOC levels are not above ARARs, and 

installation of additional air sparging and SVE systems is not indicated as VOC levels in ground water 

have decreased markedly since 1994. At some time in the future should it be determined that corrective 

measures goals are not being attained by the measures recommended in this report, then an evaluation of 

additional corrective measures can be undertaken. 
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Table 3.1. 
Geotechnical Data for Soil Samples 

Sample Number DeJ)tb Interval % Gravel ¾ Sand % Silt ¾Clay % Moisture Dry Density Permeability 
(feet) (lbs/cu.ft.) (cm/sec) 

MW-3 1 8.0-8.5 11.7 83.2 3.3 1.8 -- -- .. 

l l.5-12.0 23.4 69.2 5.6 1.8 -- -- --
13.0-14.0 (C) 7.3 43. l 32.5 17. I 10.8 131.l 5.2 X l0-8 

MW-32 6.0-8.0 22.9 59.3 14.9 2.9 .. .. .. 

8.0-8.8 24.9 70.l 3.6 1.4 .. -- --
10.0- 10.5 (C) 8.1 41.9 31.9 18. 1 -- -- .. 

MW-33 8.0-8.5 0.1 96.7 I.I 2.1 -- -- --
8.5-9.0 7.3 89.5 1.6 2. I .. .. .. 

MW-34 6.0-8.0 13. 1 79.5 5.2 2.2 -- .. .. 

12.5-13.0 26.9 67.7 3.7 1.7 -- .. .. 
SB-IF 3.0-3.5 7.5 73.8 11. 9 6.8 -- -- .. 

5.0-5.5 (C) 4.3 38.3 37.8 19.6 10.6 137.3 4.0 X l0-8 



Table 3.2 

Ground Water Elevation Data 

Elev. STATIC WATER LEVEL (feet MSL) STRATI-
WELL TOC 25-Mar I 02-Jun 1 23-Jul I 07-Jan I 02-Feb 116-Feb 18-9-Apr GRAPHIC 

NUMBER 1992 1992 1992 1993 1993 1993 1996 UNIT 
IT-lA 736.38 718.27 717.5 717.3 720. 10 720.58 720.76 ND D 
lT-2 732.25 718.95 719.5 719.8 ND 719.95 719.78 720.l B 
lT-3 728.71 718.45 718.7 718.90 ND 718.92 716.96 ND B 

MW-3 736.44 719.47 720.40 720.7 720.7 721.09 720.88 721.5 B 
MW-9 733.04 720.28 721.6 721.9 ND 722.57 722.41 723.6 B 

MW-12 736.38 718.99 719.6 719.9 ND 720.03 719.89 720.2 B 
MW-20 734.03 721.14 722.52 722.80 ND 723.28 723.04 724.44 B 
MW-21 737.91 7 19.44 720.31 720.62 720.60 721.03 720.81 721.44 B 
MW-22 737.64 719.25 720.08 720.32 720.3 1 720.61 720.43 720.88 B 
MW-23 737.43 718.28 717.5 1 717.33 720.05 720.61 720.73 ND D 
MW-24 736.02 719.12 719.80 720.00 720.06 720.45 720.21 720.70 B 
MW-25 736.21 718.14 717.35 717.16 720.08 720.48 720.62 ND D 
MW-26 736.39 720.3 1 721.57 721.89 722.01 722.39 722.21 723.26 B 
MW-27 736.63 - . - - 721.19 720.96 721.67 B 
MW-28 738.04 - . . - 720.93 720.71 721.33 B 
MW-29 737.61 - - - - 720.78 720.53 72l.l7 B 
MW-30 734.84 - - - - 719.50 719.36 719.85 B 
MW-31 727.72 - - - - . - 719.08 B 
MW-32 721.44 - - - - - 716.43 B 
MW-33 723.29 - . - - . - 718.60 B 
MW-34 728.49 - - - - . - 719.92 B 

SEWER INVERTS 
N Storm Sewer MH 719.72 - - - - - - - NA 
S Storm Sewer MH 719. 16 - - - - - - - NA 
E Storm Sewer MH 718.01 - - - - . - - NA 

MH 104 728.14 - - - - - - - NA 
MH 100 720.43 . - - - - - - NA 
MH 108 717.54 - - - - - - - NA 
MH 113 719.47 - - - - - - - NA 
MH 109 716.59 - - - - - - - NA 
MH 110 716.02 - - - - - - - NA 
MH117 720.72 - - - - - - - NA 

Note: All tabulated elevations are 0.76 teet lower than actual elevauons 



Table 3.3 
Aquifer Transmissivity and Hydraulic Conductivity 

S1>ccific Capacity Well Data <•> Well Specific Transmissivity 
Well Q Drawdown Time Storativity Radius Capacity 

(gpm) (fut) (mitr) (feet) (gpn,/ji) (gpJ/ft) (m 1 /src) 

Te.st OJ 
MW-31 2 2.37 180 0.2 0.427 0.844 625 9.0E-05 
Te.st 04 
MW-31 2 1.53 I IO 0.2 0.427 1.307 959 l.4E-04 
MW-33 2 0.77 180 0.2 0.333 2.597 2,484 3.6E-04 
MW-34 2 0.42 180 0.2 0.333 4.762 4,927 7. IE-04 

I. Data was ddennincd from field obcRrvalioos ,mde during pump tests oo moni1oring w.:lls MW-31. MW-33, and MW-34. 

2. Saturated thickness of lhc aquifes-. d.:tennin.:d from tape down measW"emcnts, was used as the Aquifa- thiclolcss. 

Bl.-! I :\07026.08\documc11llpump\spcap.xls 

Aquifer Hydraulic 
Thickness <1> Conductivity 

(fut) (gpd/ft1) (cm/sec) 

3.7 169 8.0E-03 

3.7 259 l .2E-02 
5.7 436 2. lE-02 
7.6 648 3. l E-02 



TABLE 3.4 

GROUNDWATER AND SOU, ARARs 

Former Amphenol Site 
Franklin, Indiana 

~J• lflflllill!llla~ 
cetooe -' ) 

2-But.anone 164000 2500 
Carbon tetrachloride 4.91 0.259 
Chloroform 105 0 .275 
l, 1-DichJoroethane 27400 768 
l. l -Dichloroclhylene 1.06 0.0167 
1,2-Dichloroethcne 2460 329 
Methylene Chloride 85 .2 6.3 1 
4-Methyl-2-pent.anone 21900 183 
TctrachJoroetheoe 12.3 1.43 
Toluene 1.6 0.213 
I, 1.1-Trichloroethane 24600 1550 
TrichJoroetheoe 58.1 2.54 
Xylene. total 548000 73000 
Aluminum #NI A #NI A 
Antimony 110 14.6 
Ancnic 0 .355 0.0473 
Barium 19200 2560 
Beryllium 0. 149 0.0 I 98 
Cadmium 137 18.3 
Calcium #N/ A #NI A 
Chromium, VI 1370 183 
Cobalt #NIA #NIA 
Copper 10200 1350 
Cyanide 5480 730 
Iron #NIA #NIA 
Lead #NI A #NI A 
Magnesium KN/ A #NI A 
Maogane.,e 1370 183 
Mercury 82. l 11 
Nickel 5480 730 
Potassium KN/A #NIA 
Selenium 13 70 183 
Silver 1370 183 
Sodium #N/ A #NI A 
Thallium 21.9 2.92 
Ttn 164000 21900 
Vanadium 1920 256 
Zinc 82100 l!OOO 

#NIA 
5 

80(1) 
ffNIA 

7 
70(cis) 

5 
ffNIA 

5 
1000 
200 

5 
10000 
S0(S) 

6 
SO(U) 
2000 

4 
5 

ffNIA 
lOO(total) 

#NIA 
1300(A) 
200(P) 
300(S) 
15(A) 
ffNIA 
50(S) 

2 
100 

ffNIA 
so 

lOO(S) 
ffNIA 

2 
ffNIA 
#NIA 

5000(S) 

KN/A 
Zero 
Zero 
ffNIA 

7 
70(cis) 
Zero 
#NIA 
Zero 
1000 
200 
Zero 
10000 
KN/A 

6 
KN/A 
2000 

4 
5 

#NI A 
lOO(total) 

KN/A 
1300 

200(P) 
#NIA 
.Zero 
#NIA 
#NIA 

2 
100 

#NIA 
50 

ffNIA 
ffN/A 
0.5 

ffNIA 
#NIA 
#NIA 

50000 
5 

100 
8000 

lO - -
700 
90 

6000 . 
10 
2 

7000 
60 

200000 
KN/A 

30 
0.4 

5000 
0.2 
40 

#NIA 
400 

#NIA 
3000 
2000 
KN/A 
KN/A 
#NIA 
10000 

20 
2000 
#NIA 
400 
400 

#NIA 
6 

50000 
500 

20000 

20000 
MCL 
MCL 
4000 
MCL 
MCL 
MCL 
3000 
MCL 
MCL 
MCL 
MCL 
MCL 
#NIA 
MCL 
MCL 
MCL 
MCL 
MCL 
#NIA 
MCL 
#NIA 
MCL 
700 

#NIA 
MCL 
#NIA 
700 
MCL 
MCL 
#NIA 
MCL 
200 

#NIA 
MCL 
20000 

200 
10000 

IIN/A - No< avail&ble ARAR = Applicable or Relevant and Appropriate Requirements. (P)=Proposed (S)=Sccondary standard 
PRG = Preliminary Remediation Goal (health-based). (A)=Action Level 
(T) = this value for tot.al trihalometha.ncs. (U) = Under review. 
MCLs and MCLGs arc from 'Drinking Waler Regulation$ and Health Advisories", U .S . EPA, May 1994. 
Action Levels were calculated according to the recommended assumptions given in the propsed Subpart S rules. 

wcl c:lamphenollcms\T ABLE.SI .XLS 31119$ 



Table 3.5 

Soil Analytical Data. 

Sample Number MW-31 MW-31D MW•Jl MW-32 MW-32 MW-33 MW-33 MW-34 MW-34 

Depth Interval 6.0-8.0 6.0-8.0 14.0-15.0 6.0-8.0 8.8-9.3 6.0-7.0 9.0-9.5 6.0-8.0 17.0-17.5 
Inorganics (mg/kg) 
Aluminum 17001 7571 35301 1200 42601 16101 24101 16001 40S0J 
Antimony 2.7BJ 4. lBJ I.SUI 3.3UJ 1.8UJ l.9UJ 2.8BJ 2.3B1 I.SUI 
Arsenic ~f--~t/l )J{f ?tt.,.3)#M :.d::JI~t:tm .hiit,i r>t Hh\Sdlti '?I~S-1'/ •\t!•f::l!:\·,'0\¥ =tWHt fli:H:t: :;it~~tG{({l 
Barium lS.lJ 7.7J 461 S.31 32.9J 7.2J 21.6J 11.41 46.51 
Beryllium 0.128 ~lM~l.$$.Mt ~ltkW tJWti:::, O.OSB 0 0.088 0.14B 0.11B 0 
Cadmium 0.2881 0.39B1 0.19UJ 0.22B1 0. 19UJ 0.20UJ 0.2SBJ 0.27B1 0.3181 
Calcium 156000 187000 119000 169000 93300 63700 135000 174000 85000 
Chromium 4.61 2.SJ 6.41 3.21 6.SJ 3.SJ SJ 4.lJ 7.3J 
Cobalt 2.7J l.4BJ 51 1.5B1 4.81 1.8B1 3.7J 31 51 
Coooer 15.61 5.3J 14.71 5.41 12.7J 7.51 81 9.91 13.SJ 
Cvanide (amenable) 0.50UJ 0.74J 0.961 l. lJ 0.81 0.S0UJ 0.91J 1.21 0.61J 

I Cvanide (total) 0.33BJ 0.821 0.891 1.3J 0.891 0.2181 I.SJ 0.64J 1.31 
Iron 102001 32001 105001 38501 119001 38101 77901 99101 109001 
Lead 4 s 7 3 5 3 s 4 s 
Maenesium 392001 890001 29S001 650001 316001 208001 548001 332001 287001 
Manganese 6371 2871 260J 1491 181J 1191 191J 3071 2641 
Mercury 0.04U 0.04U 0.04U 0.04U 0.04U 0.04U 0.04U 0.04U 0.04U 
Nickel 10.31 6.41 13.81 2.9BJ 18.SJ 4.91 5.11 10.71 13.31 
Potassium 3228 2l OU 729 222U 854 263B 487B 240B 837 
Selenium 0.29U1 0.29UJ 0.31U1 0.31U 0.31U1 0.3201 0.310 0.29UJ 0.31U 
Silver 0.30U 0.30U 0.32U 0.32U 0.32U 0.34U 0.320 0J0U 0.32U 
Sodium 167B 1688 116B 165B 117B 90.8B 137B 176B 117B 
Thallium 0.23BUJ 0.23UJ 0.30BUJ 0.24UJ 0.25U1 0.25UJ 0.24UJ 0.23U1 0.24U1 
Vanadium 8.11 S.41 9.41 5.11 10.91 4.11 81 6.8J IO.SJ 
Zinc 36.21 8.71 341 12.81 3l.7J 18.Sl 171 34.61 33.SJ 
Volatile Or.2anics (ug/kg) 
Acetone 20JB 9JB 20JB 6JB 20JB 12JB 27JB 6JB 37JB 
2-Butanone 31 llU 31 llU llU llU llU l0U SJ 
Carbon Tetrachloride SU 5U SU 6U SU SU SU SU SU 
1, 1-Dichloroethane SUJ 5UJ 5U 6U 5U SU SU SU SU 
l, l-Dichlorocthylene SU SU SU 6U SU SU SU SU SU 
1,2-Dichloroethene (total) SU SU · SU 6U 5U SU SU 5U SU 
1,2-Dichloroorooane 5U SU SU 6U SU 5U SU SU 5U 
Ethylbenzene 5U SU SU 6U 5U SU 5U SU SU 
Methylene Chloride 8JB 9JB 21JB 7JB l0JB 8JB l2JB 7JB lSJB 
Tetrachloroethene SU SU SU 6U SU SU SU 2J 31 
Toluene SU SU SU 6U SU 5U SU SU SU 
l , I, I-Trichloroethane SU SU SU 6U SU SU SU SU 8 
Trichloroethene 4J SJ JI 6U SU SU SU 8 37 
Xylenes 5U SU SU 6U SU SU SU SU SU 



Table 3.6 
Ground Water Analytical Data. 

Sample Number MW-31 MW-32 MW-33 MW-34 MW-34D MW-12 
Inorganics (ug/1) 
Alwrunum 2191 1731 2971 1221 1981 NA 
Antimony 2. lU 2.l U 2. lU 2. lU 2.lU NA 
Arsenic l.6U1 l .6U1 l.6U l.6U l.6U NA 
Barium 52.4 44.3 86.7 58.8 58.2 NA 
Beryllium 0.30U 0.30U 0.30U 0.30U 0.30U NA 
Cadmium 0.50U 0.50U 0.S0U 0.50U 0.50U NA 
Calcium 103000 85 100 100000 90200 89000 NA 

!Chromium 0.80U 0.800 0.80U 0.80U 0.80U NA 
Cobalt 0.90U 0.90U 0.90U 0.90U 0.90U NA 
Copper 0.60U 0.61JB l . lJB 0.60U 0.79JB NA 
Cyanide (amenable) IO.OU 10.0U 10.0U IO.OU IO.OU NA 
Cyanide (total) 2.0U 2.0U 2.0U 2.0U 2.0U NA 
Iron 39 11 3431 514J 3291 5361 NA 
Lead l.3U l.3UJ l .3U1 1.8B 1.30 NA 
Magnesiwn 29500 25700 3 1600 25000 24700 NA 
Manganese 30.6 11.8 108 109 117 NA 
Mercury 0.l0U 0. l 0U 0. l0U 0. l0U 0.l0U NA 
Nickel 0.89JB 0.80U l .9JB 1.01B l.4JB NA 
Potassium 20 10B 730B 1230B 1790B 1740B NA 
ISeleniwn 2.3B 3.2B 2.0U 3.8B 3.2B NA 
Silver l.2U 1.2U l.2U 1.2U 1.2U NA 
Sodium 23500 11900 89 10 11500 10900 NA 
Thallium 0.90UJ 0.9001 0.90U 0.90UJ 0.90UJ NA 
Vanadium 0.65U 0.52B 0.78B 0.50B 0.67B NA 
Zinc 5.3U 5.3U 5.5B 5.3U 5.3U NA 
Volatile Organics (ug/1) 
Acetone IOU IOU IOU IOU IOU l0U 
2~Butanone IOU lOU l 0U lOU l0U l0U 
Carbon Tetrachloride SU 5U 5U 50 SU SU 
1, 1-Dichloroethane 31 5U 5U 21 21 261D 
l , 1-Dichloroethylene SU SU 5U 5UJ 5U1 5U 
1,2-Dichloroethene (total) 5U 5U 5U 5U 5U 21 
1,2-Dichloropropane 5U SU 5U 5U 5U 5U 
Ethyl benzene SU SU 5U 5U SU SU 
Methylene Chloride SU SU 5U 5U 5U SU 
Tetrachloroethene 15:Wk: lJ 5U %k,:J:L,ft {tft~IQ)J)it :/~~* 
Toluene 5U SU 5U SU 5U SU 
I, 1, I-Trichloroethane 70 21 SU 75 73 10000 
T richloroethene j :J,QDJ 21 5U %12.Qtl.-J.:@:; /H,gQJ},l}f ;tJ}iilKIO / 

Xylenes 5U SU 5U 5U 5U SU 
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Table 5.1 
Analytical Results for ICM Influent and Effluent Samples 

RW-1 RW-2 

5/3/95 8/3/95 11/7/95 4/12/96 7/8/96 5/3/95 8/3/95 11/7/95 4/12/96 7/8/96 513195 

33 31 30 Ns<•> 14 47 48 58 ND JI 
NDm ND ND NS ND 8.1 ND 9.1 ND 7.3 
ND ND ND NS ND 3.9 ND n ND Nl> 
100 170 ND NS 31 1500 1500 2100 980 2100 
200 180 190 NS 1'20 960 1100 1300 530 1200 
520 400 390 NS 350 4300 3000 2200 1500 2100 
85) 781 610 NS 515 68 19 5648 5672.4 3010 54:18.3 

Ni\m NA NA NA NA NA Ni\ NA NA NA 
Ni\ NA NA Ni\ NA NA NA NA NA NA 
NA NA NA NA NA NA NA Ni\ NA NA 
NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 
Ni\ NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 

Notes: (I) NS - not sampled; well 1101 in opersation during sampling evenl 
(2) ND - not detected at instrument or method detection limit 
()) NA • not analyzed 

28 
ND 

ND 

160 

540 
2900 

3628 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

ltW-J 

8/3/95 I ln/95 4/12/96 7/8/96 

53 48 ND 39 
ND 6.9 ND 6.5 

NI> ND ND ND 
16 1400 9) 45 

560 950 450 820 
870 1700 1200 I 100 
1499 4104.9 1743 2010.5 

NA NA Ni\ Ni\ 

NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA Ni\ 

NA NA NA NA 
NA NA NA NA 

Shipper Emuenl 
5/3/95 8/3/95 12/13/95 4/12/96 9/211/96 

ND ND NA l ND Ni\ 

ND ND Ni\ ND NA 
NO ND Ni\ ND Ni\ 

ND ND Ni\ ND Ni\ 

ND ND Ni\ ND Ni\ 
NI) ND Ni\ ND Ni\ 

. . - -

Ni\ <200 <5 NA NA 
NA <5 <5 NA NA 
NA <10 <10 NA NA 
NA <20 <20 NA NA 
NA <80 <80 NA <5 

NA <0.5 <5 NA NA 
NA <10 <10 NA NA 
NA <20 <20 NA Ni\ 
NA <5 5 NA NA 

.•. 



Table 5.2 

Ground Water Level Measurements 

TOC Elevation Depth to Water Ground Water Elevation Change from 
Well Number Date (feet) (feet) (feet) Previous (feet) 

ll • l LJ~= I Jl, l) l ,J,,:;~ I I l>'.VV . 
3ill':r.:J 13.15 719.10 + 0.10 
8/2919S 12.36 719.89 + 0.79 
1Jnl9S 13.07 719.18 • 0.71 
4/12/96 13.45 718.8· • 0.38 
S/29196 10.82 721.43 + 2.63 
6/4196 11.08 721.17 .0.26 
7/8/96 11.84 720.41 -0.76 
811196 12.04 720.21 .Q.20 

IT-3 a~~ 728,71 11 . .£U ,, ( .::>1 . 
3/2/95 11.18 717.53 + 0.02 
8/29/95 9.52 719.19 + 1.68 
11n195 11.14 717.57" • 1.62 
4/12196 12.09 716.62° -0.95 
5/29/96 9.41 719.30 +2.68 
614196 10.11 718.60 .0.70 
7/8/96 10.44 718.27 .Q.33 
811196 10.63 718.08 .Q.19 

MW-3 2/23195 736.44 16.55 719.89 . 
3/2195 16.49 719.95 •0.06 

8129195 15.23 721.21 + 1.26 
tlnl9S 16.4-0 720.04 • I.I 7 
4/12196 14.91 721.S3 + 1.49 
S/29196 13.16 723.28 + l.7S 
614196 13.15 723.29 +-0.01 
718196 14.03 722.41 --0.88 
8/lmi 14.53 721.91 --0.SO 

MW-9 2123195 733.04 11.82 721.22 . 
312195 11.80 721.24 + 0.02 

8/29195 9.70 723.34 + 2.10 
11n19s 11.47 721.S7 • 1.77 
4/12196 9.46 723.58 + 2.01 
5/29196 3.94 719.10 + S.52 
6/4/96 5.81 717.73 -1.37 
718196 6.90 726.1-4 .1.59 
8/1/96 7.65 725.39 .0.75 

MW-12 2/23195 726.38 17.28 719.10 . 
3/2/95 17.27 719.11 • 0.01 
llr.!!>1/95 16.43 719.95 + 0.84 
11/7/95 17.18 719.2" -0.75 
4112/96 16.21 720.17 + 0.91 
S/29196 15.07 721.31 + 1.14 
6/4196 I S.31 721.07 .0.24 
718/96 15.88 no.so -0.57 
811196 16.16 720.22 -0.28 

MW-20 2/23/95 734.03 not measured not measured . 
3/2/95 not measured llOt measured . 

8/29/95 JO.JS 723.68 . 
11n/9s 12.16 721.87 • 1.81 
4/12/96 9.10 724.33 +2.46 
5/29/96 6.30 727.73 + 3.40 
614196 7.63 726.40 ·l.33 
7/8196 8.58 725.45 .0.95 
8/1196 8.93 725.10 .0.35 

MW-21 2123/95 737.91 18.03 719.88 . 
3/2195 18.02 719.89 + 0.01 

8/29/95 16.81 721.10 ., l.21 
11n19s 17.92 719.99 . I.I I 
4/12196 16.48 721.43 .. 1.44 
S/29/96 14.82 723.09 -+ 1.66 
614196 14.82 723.09 0.00 
7/8/96 15.67 722.24 .0.85 
8/1/96 16.16 72l.7S -0.49 

Page 1 of 3 



Well Number Date 
MW-22 2!2319~ 

3/'2/95 
8/29/9S 
.11n19.s 
4/12/96 
5129196 
6/4196 
118/96 
8/J/96 

MW-24 212319.5 
312/95 

8129195 
1 ln/9.5 
4/12196 
.5/29196 
6/4196 
7/8/96 
811196 

MW-26 2/13/9.5 
3,'219.5 

8129195 
un/9.s 
4/12/96 
S/'29196 
614196 
718196 
8/1/96 

MW-27 2/13195 
31219.5 
812919.5 
lln/9.5 
4/12/96 
S/29/96 
614196 
7i8/96 
8/1/96 

MW-28 2/'23/9S 
3/219.5 
8/'29/95 
11n195 
4/12/96 
S/29196 
614196 
7/8/96 
811/96 

MW-29 2n3/9.5 
3/2/9.5 

812919.5 
11n19s 
4/12196 
S/'29196 
614196 
118196 
811196 

MW-30 2/2319.5 
3/219.5 
8/29195 
I Jn/9.5 
4/12/96 
S/29196 
614196 
7/8196 
8/1196 

TOC Elevation 
(feet) 
737.64 

736.02 

736.39 

736.63 

738.04 

737.61 

734.84 

Table 5.2 
(cont.) 

Depth to Water 
(feet) 

18.03 
18.12 
17.0.5 
17.90 
16.74 
1.5 . .52 
1.5.63 
16.22 
16 . .58 
16.85 
16 . .55 
IS . .59 
16.41 
15.29 
13.77 
13.80 
14.54 
IS.01 
1.5.81 
15.19 
13.46 
1.5.02 
13.17 
9.S3 
10.47 
11.62 
12.16 
16 . .54 
16.60 
lS.37 
16.66 
15.01 
13.23 
13.44 
14.38 
14.79 
18.18 
18.21 
17.03 
18.19 
16.72 
1.5.21 
1.5.32 
16.12 
16 . .54 
17.92 
17.92 
16.83 
17.99 
16.46 
15.01 
1.5.19 
16.04 
16.40 
1.5.70 
1.5.72 
1.5 . .54 
1.5.93 
14.9.5 
14.10 
14.38 
14.84 
15.06 

Page 2 of 3 

Ground Water Elevation Change from 
(feet) Previous (feet) 

719.61 . 
719.52 • 0.09 
720 . .59 .,. 1.07 
719.74· • 0.85 
720.90 .,. 1.16 
722.12 + 1.22 
722.01 --0.11 
721.42 -0.41 
721.06 -0.36 
719.l 7 . 
719.47 +0.30 
720.43 • 0.04 
719.61 -0.82 
720.73 +l.12 
722.2.5 +1..52 
722.22 --0.03 
721.48 -0.74 
721.01 -0.47 
720.JS . 
721.20 -0.38 
722.93 + l.73 
721.37 -1..56 
723.2:2 + I.IS 
726.86 + 3.64 
72.5.92 --0.94 
724.77 ·l.lS 
724.23 -0 . .54 
720.09 . 
720.03 •0.06 
7Zl.26 + 1.23 
719.97 .1,29 
721.62 + l.6.5 
723.40 +l.78 
723.19 -0.21 
722.25 -0.94 
721.84 --0.41 
719.86 . 
719.83 •0.06 
721.01 + I.I~ 
719.8.5 ·l.16 
721.32 • 1.47 
722.83 + I.SI 
722.72 -0.ll 
721.92 -0.80 
721..50 -0.42 
719.69 -
719.60 0.00 
720.78 +1.18 
719.62 • 1.16 
721.l.5 +UJ 
722.60 + 1.45 
722.42 --0.18 
72U7 -0.8.5 
721.21 --0.36 
719.14 . 
719.12 - 0.02 
719.30 ... 0.18 
71S.91 • 0.39 
719.89 +0.98 
720.74 • 0.85 
720.46 --0.28 
720.00 -0.46 
719.78 -0.22 



RW-1 

RW-2 

RW-3 

8/29195 730.97 
11nm 
4/ 12/96 
5/29/96 
6/4/96· 
7/8/96 

8/1/96 
8/29/95 732.05 
l 1n/95 
4/12/96 
5/29/96 
614196 
7/8196 
8/1/96 

8/29/95 733.19 
11n/9S 
4/ 12196 
5129196 
6/4/96 
7/8/96 
811196 

Table 5.2 
l cont.) 

2.58 
no1 recorded 

11.02 
10.84 
11.12 
11.28 

no1 recorded 
4.42 

nor recorded 
12.72 
11.50 
11.88 
12.48 
12.76 
4.08 

not recorded 
13.07 
11.73 
12.68 
13.26 
13.10 

728.39 
. 

719.95 
720.13 
719.85 
719.69 

NA 
727.63 

. 
719.33 
720.55 
720.17 
719.57 
719.29 
729.11 

720.12 
721.46 
720.51 
719.93 
720.09 

Note: All tabulated elevations are 0. 76 feet lower than actual elevations 

. 

. 
-8.44 
•0,18 
-0.28 
-0. 16 

. 

. 

. 
• 8.3 

+ 1.22 
-0.38 
-0.60 
-0.28 

. 

. 
· 8.99 
+ 1.34 
-0.95 
-0.58 
-0.16 

* - Indicates that this ground water elevation is likely lower than the storm sewer invert 
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Table 5.3 
Cumulative ICM Pumpage in Gallons 

Recovery Well Pumpage Total 
Date RW-1 RW-2 RW-3 

2/24/95 - . - . 
3/3/95 20,984 31,644 80,228 132,856 

3/29/95 84,695 88,774 152.228 325,697 
4/14/95 136,654 133,675 224,228 494,557 
5/3/95 200,683 193,729 284,420 678,832 

5/14/95 237,115 228,577 319,268 784,960 
5/ 18/95 255.043 245,727 354, l 16 854,886 
5/23/95 255.043 245,727 354,1 16 854,886 
5126195 276.211 266.03 1 374,420 916,662 
6/19/95 445,555 428,463 536,852 1,410,870 
8/3/95 445.555 428 463 536.852 1.410.870 
8/4/95 448.963 431,997 543,600 1,424,560 
8/9/95 473,414 453,496 590,792 1 517,702 

8/11/95 482,414 461,556 609,202 1,553, 172 
8/ 14/95 496,474 474,106 637, 152 1,607,732 
8/29/95 561,302 533 550 768,644 1,863,496 
10/6/95 664,814 629.975 985,749 2,820,538 
lln/95 665,305 763,804 l 159,950 2,589,059 
12/8/95 686,316 766,356 1,253,348 2,706,020 
1/15/96 778,585 873,570 1,263,941 2,916.096 
4/ 12/96 778,585 1,170,564 1,651.617 3,600,766 
5/29/96 873,365 1,376,384 1,823.668 4,073 ,417 
6/26/96 915,555 1,414,873 1,884,622 4,215 050 
7/8/96 972,328 1,474,048 1,987,350 4,433,726 

7/18/96 1,006,046 1,516,919 2,060,742 4,583,707 
8/1/96 1,049,996 1,577,801 2,164,916 4,792,713 
8/16/96 1,091,112 1.638,683 2.246,037 4,975,832 
8/27/96 1.118.169 1.684,621 2,314,606 5.117.396 



Table 5.3 
Cumulative ICM Pumpage in Gallons 

Recovery Well Pumoae:e Total 
Date RW-1 RW-2 RW-3 

2/24/95 - - - -
3/3/95 20,984 31,644 80,228 132,856 
3/29/95 84,695 88,774 152,228 325,697 
4/14/95 136,654 133,675 224,228 494,557 
5/3/95 200,683 193,729 284,420 678,832 
5/14/95 237,ll5 228,577 319,268 784,960 
5/18/95 255,043 245,727 354,116 854 886 
5/23/95 255,043 245,727 354, 116 854,886 
5/26/95 276,211 266,03 l 374,420 916,662 
6/19/95 445,555 428,463 536,852 1,410,870 
8/3/95 445,555 428,463 536,852 1,410,870 
8/4/95 448 963 431,997 543,600 1,424,560 
8/9/95 473,414 453,496 590,792 1,5 17,702 

8/11/95 482,414 461,556 609,202 1,553,172 
8/ 14/95 496,474 474,106 637, 152 1,607,732 
8/29/95 561,302 533,550 768,644 1,863,496 
10/6/95 664,814 629,975 985,749 2,820,538 
11/7/95 665,305 763,804 l , 159,950 2,589,059 
12/8/95 686,316 766,356 1,253,348 2,706,020 
1/ 15/96 778,585 873,570 1,263,941 2,916,096 
4/12/96 778,585 1, 170,564 1,651,617 3,600,766 
5/29/96 873,365 1,376,384 1,823,668 4,073,417 



Alternative 
Number 

l 
2 
3 
4 

TABLE 8.1 

Capital and Annual Operating Cost Summary 

for Corrective Measure Alternatives 

Corrective Measure Technolo~ 

No Action 
Monitorin.i.,; 
Monitoring; Groundwater Extraction and Treatment 
Monitoring; Air Sparging with SVE 

Annual 
Capital Operatin& 
Cost($) Cost (S) 

NA NA 
0 6,600 

62,000 32,000 
136,000 46,000 
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Site Curtis - Franklin 
Date 04-04-96 
Logged by M. Lytle 
Location 

\\'acer Level 7.60 

Time ll45 

Date 04-04-96 

E B D 
s D C L E 
A T R 0 0 p 
M y I V w T 
p p V E s H 
L E E R 
E N E (6") (n.) 

D 

SS-1 2.U 2.U 

SS-2 2.0 1.7 

SS-J 2.U 2.U 

SS-4 2.0 u 

Remarks 

BUmh/h:\07026.08\documcnl\Borlogs\SB• ! .xis 

G 
R 
A 
p 
H 
I 
C 

EAIITH @) T • C II 

50/0 Stone Mill Road, Bloomington, IN 47408, Phan• (812) 136-0972. Fax (812) JJ6-J99/ 

H 
N 
u 

u.u 

u.u 
0.0 

0.5 
u.o 

u.u 

Boring No. SB-IF 
Driller A. Schrader 
Elevation 
Page of 

Start 
Time 1045 Time 
Date 4/4/96 Date 

DESCRIPTION 

Stlt lo.un, black ( IUYl<.2/1) mo,st, triable. nonplasac, massive, strucrureless, noncalcm:ous, 
gradual color change to dark brown (IUYI0/3). 

Sand, coarse, ,.,th grovel. yeUowish brown ( IOYl{S/ M) dry, loose, poorly washed and sorted, 
abrupt conl.lct at 3. s· with stlty clay loam, pebbles, dark brow,, (IUYI0/3) mois1-wet, solt, 
plasoc, stightly st,c~'Y, massive, strucrurcless, noncalcarcous. 

::iandy loam, pebbles, dark brown (IUYl{.itl) moist, triable, plastic, nonstic~-y. massive, 
structureless, c3lc.1tcous. 

U.U Lo.un, pebbles, dark gray (IUYl{4/ l) mo,st, very hard, nonplastic, nor,sacky, massive, 
strucrureless, calc>reous. 

u.o 

T .IJ. M.U' 

Finisb 
1130 

4/4/96 



EAIITH@)T • C N 

!0/0 StOM Miff RO<Jd. 8/oowungton, IN 47-108, Phone (812) J36-()972, Fa;c (81 :!) J.J6-J99/ 

Site Curtis - Franklin Boring No. MW-31 
Date 04-05-96 Driller A. Schrader 
Logged by M. Lytle Elevation 
Location Page of 

Water Level 8.10 Start Finish 

Time 1445 Time l400 Time l-14S 

D:11e 04-05-96 Date 415196 Date 41S196 

E 8 D C 
s D C L E R 
A T R 0 0 p A H 
M y I V w T p N 
p p V E s H H u DESCRIPTION 
L E E R I 
£ N E (6") (t\.) C 

D 

S!H 2.0 u 0.0 Sill loam, black ( IUYIU/ l) mois1, tnablc, nonpl.lsllc, m.w,vc llJUC:turclcss, nonc:llcareous 
conLtCI al OS With silt loam, pebbles, dark ycO-lSh brown ( IUYK314), mou1, lnable. 
nonpluoc, m.uslVC, Slrutturclcss, noncolcareous. 

u.o 
SS-2 2.0 l.¥ u.o Sdty clay loam, dark ycUowistt brown ( I OY K.314) moutabrupt sond. 

o.o 
:;s-3 2.u 1.3 0.0 Silty clay loam, as 2.0 above, conLtCI al ~Jr 1wh $00d, coarse, wtlh grave~ ycUowisl\ brown, 

(LOYKS/~) mOtSl•WCI, IOO$C, poorly Wasl\cd and rorted, sh&hUy calcareous. 

u.o 
!>S4 2.0 u u.u !>and and grave~ yellowish brown (IUYIU/4) moul, wc1, poorly washed and socted. 

u.o 
·-s 2.U 2.U o.u Sand and FVC~ as 6.U' above, Jaturalcd. 

u.u 
S!i-6 2.U 2.0 o.u !>and and grave~ as ¥.0' abovc. 

0.0 
SS-7 2.0 U.K o.u Loam, dark FY ( lUYK.UIJ dry·nlOISI, hud, nonpLutic, non s11<:ky, musivc, 

s=rurela.s, calcareou.<. 

u.u 

LU. IS.O' 

Rem:irks 

BUmhlh :107026. 08\documcnl\BorlOSJl.'lilW-3 l .x.ls 



EAIITH@)T • C N 

SOJO Ston• Mill R°"d, B/oo,,11ng1on. IN -17408. Phon• (8LZ) JJ6-()972. F= (8/2) JJ6-J99! 

Site Curtis• Franklin Boring No. MW-32 
Date 04--04-96 Driller A. Schrader 
Logged by M. Lytle Elevation 
Location Page of 1 

Water Level 4.90 Start F inish 
Time 0920 Time 1300 Time 1355 

Date 04-05-96 Date 414196 Date . 414196 

E B D G 
s D C L E R 
A T R 0 0 p A H 
M '{ I V w T p N 
p p V E s H H It DESCRJPTION 
L E E R ( 

E N E (6") (I\.) C 
D 

SS•l 2.0 2.0 0.0 Sdt loom, block ( I OYIQJI) WCI, very lnnblc, sllgh!ly pl.a.s~c. ffl'-'SlVC strucrutelcss, 
noncalcareous contact at 1.2' will\ stlt loam, dark brown (lOYl<.3/3), u abovc. 

SS-2 2.0 LO o.o Silty clay loam. pebble.t, dark ycUO"'ish brown ( I UY K-1/4) moist, tsfable, plnstic, SIIC\cy, 
m=ive. strUcrutclcss, nonc.llcltCous, contact at 2, ij' peat, bl.xi:, ( lUYIU/1) pliltlt debris. 

SS-3 2.0 1.3 0.0 Sand and iuavel ~Dowi.sn brown ( IOYK5/4) moist, very dense, poorty wuncd and sorted, 
sbghlly C31CltCOUS. 

1.0 
SS-4 2.0 u 1.0 Sand and gn.vc~ as 4.IT abov,; saturated. 

0.5 
S•S 2.0 2.0 0.0 Sand and p-avel as 6.0' above, conta<;t at~.¥' with loan\ pebbles, dark IIOY (l0Yll41l) 

moisHl,y, hard, m.usivc, structutclcss, ~JICOUS. 

o.u 
T.IJ. 10 . .SIT 

Remarks 
10.0-12.0' Drive 3" spoon for pcrmeobility sample, sond hcallina in an11cn, will tty ag;ain. 

BUmM1:107026.0&\documcnt\J3or1o~\.\,!W-J2.xls 



EAIITH@)T • C N 

S0/0 Sum.M,11 Road. Blooml"gron, IN ~7-108. Ploo,w (811) JJ6-0971, PtZJt (812) 336-3991 

Site Curtis - Franklin Boring No. MW-33 
Date 04-04-96 Driller A Schrader 
Logged by M. Lytle Elevation 
Location Page of 

Water Level ~.55 Start Finish 
Time 0930 Time 1500 Time 1530 

031e 04-05-96 Date 4/4/96 Date 4/4/96 

E B 0 C 
s D C L E R 
A T R 0 0 p A H 
~1 y I V w T p N 
p p V E s H H II DESCRIPTION 
L E E R I 
£ N £ (6") (rt) C 

D 

SS-1 2.0 1.8 3 0.0 Silt lo;un, bbcl< {LOYR2/i) moi:11, very fiublc, nonpl;utic, norustrucrureleas, massive 
strucrurclcss, nonc31<:arcous, cont.let 1t US with uiidy loam, coarse, pcbb[Q, cbrl< 
yeUowuh brO"ll ( IOYK414) moist, !noble, nonpl.uuc. nonsbcky, masstve, noac.iJcarcous. 

u.o 
SS-2 2.0 1.S 0.0 S:ind lo;un, ;u 0.5' obove, abrupt conuct •t 2.6' with s:ind and guvel coarse, yellowish 

brown (IOYKS/4) moist, loose, poorty washed and son;.-d, slightly c.iJc;ireous, gradual 
ctunge U\ color to dlr\: gray (10YK41l). 

0.0 

SS-3 2.0 1.6 0.0 S:ind and &nvel dm: guy (IOYR-1/1) utllr:ltcd, as obove. 

u.o 

SS-l 2.0 l.0 S:ind and gravel as ~.O' .tbo\'C. 

SS-S 2.0 1.5 o.s Sand :ind &f'l\'el as ~.O' 300\'C, cont.let lt 9.2' with loam, CO)l'SC, pebbles, d.tt\; V3Y 
(IOYR4/l ) moist-dry, \'Cf}' firm, CllC'11'COUS. 

0.0 

T.O. • 10.S' 

Remarks 

BUmh/1'1,\07026,08\documcnt\8orloll$\\,fW-33.xl• 



Site 
Da te 
Logged by 
Location 

Water Level 

Time 
Date 

s D 
A T R 
.\1 '{ I 
p p V 
L E E 
t N 

SS• l 2.0 

SS-2 2.U 

ss-3 ! .U 

SS4 2.0 

S-5 2.0 

SS-6 2.0 

SS-7 2.0 

1.0 

Remark5 

Curtis - franklin 
04-05-96 

M. Lytle 

8.00 

1200 

04-05-96 

E B 0 G 
C L E R 
0 0 p A H 
V w T p N 
E s H H u 

R l 
£ (6") (ft.) C 
D 

I.II 

2.0 

I.~ 

1.7 U.6 

u 
u l.U 

1.U 
2.0 

l.U 

1.0 
u 

1.U 

Sand hea,ing in ~rs 2' at I 2' 

Due to sand heavin&, was fo~cd lo anger 10 IT to stop it 

Tried to sample, but was notsucc .. sfuU from 14 to IT 

till at 15.0' 

BU mh/M07026.08\documcnt\Borlo111'MW -H.ili 

EAllTH@)T • C N 

J0/0 Stone Mill Rood. Bloomington, IN -17408. PhoM (812) 336-0971. Fax (811) 336-3991 

Boring No. MW-34 
Drille r A. Schrader 
Elevation 
Page of 

Start fioisb 
Time 1030 Time 1200 

Da te 4/S/96 Date 4/5/96 

DESCRIPTION 

(jr,vcl lll1, il"'Y, CODl>CI at U.5' With s~t loam, pebbles, dark vay,sh brown (IUYl<.412) 
mout, tnoble, sllghtly plasnc, shghUy sncL.-y, mawve. noncolcareous, gradual ch3n11e m 
color to dark yellow.sh bro~'T\ ( IOYKJ/4). 

S~t lo:int, as OS above, conuct at J.u· with und, medium 10 coarse, d.lrk ycllowuh brown, 
(IOYIU/4) mout, loose, washed and soctecl, nonc.:ilcorcous. 

Sond as 3.0' above. 

Sand and gravel yeUoW1Sh brown ( IOYl<.5/4) moul, loose, poorly washed and soncd. 

Sand and v,>,i:L as 6.U' above, wet at 11.0'. 

Sand ond gr:1"1:l as lUT abo"'I:. 

S>nd ,nd gr.t"'l:L .. ¥.o· abo"'I:. 

Loam, pebbles, d.111: groy ( IOYl<.4/1) dry, very h•rd, massive. suucrureless, c.iJcoreous. 

T.LJ. · u .u· 



Well No. MW-31 
Project Curtis - Franklin 

Time & Date: Start 

Completed 

Ground Swface 

Reference Point 
(Top of Casing) 

Guard Pipe 

Backfill 

Bentonite 

Bentonite Seal 

Granular Pack 
#4 Quartz 

Sand 

Well Screen 

Bottom of Borehole 

EARTH@) T • 0 H 

Well Completion Diagram 

4/8/96 

4/8/96 

Installed By A. Schrader 

1135 Inspected By M. Lytle 

1430 

FT. (1v1SL) ---
727.72 Ff. (MSL) 

Note: Elevation is 0. 76 feet lower than true elevation 

6.00 FT. 

6.50 FT. 

7.84 Ff. 

Drilling Metho 6 l /4M HSA 

Mobile 8-57 

Screen: 
Type 4" Threaded PVC 

Slot Size 0.010 ----------Top Blank 0.03 

Bottom Blank 0.20 --------
Total Screen 4.80 --------
Total Length 5.03 --------
Stand Pipe: 
Type 4" Threaded PVC 

Total Length 10.01 

12.64 FT.= 15.04 - 2.70 0.20 - -0.50 
Tot. Pipe Cut Off Bot. Blk. Stick 

13.75 FT. 

Wcll-1.xh 

5010 Stone Mill Road Bloomington, IN 47408 812 /336-0972 Fax 812/336-3991 

Bt,.mh-h:\07026.08\documcnt\wccfu'v!W-31.xls 



Well No. 

Project 

MW-32 

Curtis - Franklin 

IEAIITH@)T • e H 

Well Completion Diagram 

A. Schrader 

Time & Date: Start 41• /96 1400 

1450 

Installed By 

Inspected By M. Lytle 

Completed 

Ground Swface 

Reference Point 
(Top of Casing) 

Guard Pipe 

Backfill 

Bentonite chips 

Bentonite Sea! 

Granular Pack 

#4 Quartz 

Sand 

Well Screen 

Bottom of Borehole 

4/4/96 

IT. (MSL) ---
721.44 IT. (MSL) 

Note: Elevation is 0.76' lower than true elevation 

2.00 IT. 

3.20 IT. 

4.95 IT. 

Drilling Method 

Mobile B-57 

Screen: 
Type 2 ~ Threaded PVC 

Slot Size 0.01 

Top Blank 0.10 

Bonom Blank 0.15 

4 1/4" HSA 

--------
Total Screen 4.70 --------
Total Length ___ 4_.9_5 ___ _ 

Stand Pipe: 
Type 2" Threaded PVC 

Total Length 10.00 

9.65 IT. = 14.95 - 5.75 0.15 • -0.60 ----Tot. Pipe Cut OIT Bot. Blk. Stick 
10.50 IT. 

Wetl-2.Jds 

5010 Stone Mill Road Bloomington, IN 47408 812 /336-0972 Fax 812/336-3991 

BL-mh-h:\07026.08\documcnt\wcd\MW-32.xls 



Well No. MW-33 

Project Curtis - Franklin 

Time & Date: Start 

Completed 

Ground Surface 

Reference Point 
(Top of Casing) 

Guard Pipe 

Backfill 

Benconite chips 

Bentonite Seal 

Granular Pack 
#4 Quartz 

Sand 

Well Screen 

Bottom of Borehole 

EAlllTH @) T • 0 N 

Well Completion Diagram 

4/4/96 

• /4/96 

Installed By A. Schrader 

1615 lnspected By M. Lytle 

1650 

FT. (MSL) ---
723.27 FT. (MSL) 

Note: Elevation is 0. 76' lower than true elevation 

3.30 FT. 

4.32 FT. 

4.92 FT. 

Drilling Method 

Mobile B-57 

Screen: 
Type 2" Threaded PVC 

Slot Size 0.010 

4 1/4" HSA 

----------
Top Blank 0.12 

Bottom Blank 0.15 -------
Total Screen 4.83 --- -----
Total Length 5.10 ---- ----
Stand Pipe: 
Type 2" Threaded PVC 

Total Length 10.00 

9.75 FT. = 15.10 • 5.50 0.15 - -0.30 
Tot. Pipe Cut Off Bot. Bil<. Stick 

10.80 FT. 

WeU-hl.l 

5010 Stone Mill Road Bloomington, IN -l7408 812 /336-0972 Fax 812/336-3991 

BL-mh-h:107026.08\documentlwcd\i\(W-33.xls 



[AllT H @)T IE C N 

Well Completion Diagram 

Well No. 

Project 

Time & Date: 

MW-34 

Curtis - Franklin 

Start 4/5/96 

Completed 4/5/96 

1245 

1335 

Installed By 

Inspected By 

A. Schrader --------
M. Lytl_e ______ _ 

----------

Ground Surface 

Reference Point 
(Top of Casing) 

Guard Pipe 

Backfill 

Bentonite 

Bentonite Seal 

Granular Pack 
#4 Quartz 
Sand 

Well Screen 

Bottom of Borehole 

> FT. (MSL) ---
728.49 FT. (MSL) 

Note: Elevation is 0. 76' lower than true elevation 

5.00 FT. 

8.80 FT. 

10.95 FT. 

Drilling Method 

Mobile B-57 

Screen: 
Type 2" Threaded PVC 

Slot Size 0.0 10 

Top Blank 0. 10 

Bottom Blank 0.15 

4 1/4" HSA 

--------
Tot aJ Screen 4. 77 ------- -
To taJ Length 5.02 ------- -
Stand Pipe: 
Type 2" Threaded PVC 

Total Length 10.00 

15.72 FT.= 15.02 - 0.0 0.15 - -0.85 
Tot. Pipe Cut Off ~~~-Bot. Blk. Stick 

16.0 FT. 

Wdl-2.xb 

5010 Stone Mill Road Bloomington, IN 47408 812 /336-0972 Fax 812/336-3991 

BL-mh-h:\07026.08\document\wcd\MW-34.xls 



Well No. P-l 

Project Curtis • Franklin 

Time & Date: Start 

Completed 

Ground Surface ----
Reference .Poin t 
(Top of Casing) 

Guard Pipe 

Backfill 

Bentonite 

Bentonite Seal 

Granular Pack 

#4 Quartz 

Sand 

Well Screen 

Bottom of Borehole 

E 

4/S/96 

4/5/96 

A II T H @) T • e 

Well Completion Diagram 

1445 

1539 

----FT. (MSL) 

FT. (MSL) ----

6.50 FT. 

7.70 FT. 

9.97 FT. ----

14.50 FT."" 15.05 
Tot Pipe 

15.00 FT. 

N 

Installed By 

Inspected By 

Drilling Method 

Mobile B-57 

Screen: 

A. Schrader 

M. Lytle 

4 1/4" RSA 

Type 2" Threaded PVC 

Slot Size 0.010 ----------- -Top Blank 
Bottom Blank 

Total Screen 

Total Length 

Stand Pipe: 

0.37 

0. IS 
4.53 

5.05 

Type 2" Threaded PVC 

Total Length 10.00 ----------

FT. (MSL) 

1.00 0. IS .0.6 
Cut Off Bot Blk. Stiel:: 

5010 Stone Mill Road Bloomington, IN 4740& &12 /336.0972 Fax &12/336-3991 

Bl,-mh-h:107026.08\documcnt\wcd\P-l.xb 



Well No. p.2 

Project Cums • Franklin 

Time & Date: Start 

Completed 

Ground Surface 

Reference Point 
(Top of Casing) 

Guard Pipe 

Backfill 

Bentonite 

Bentonite Seal 

Granular Pack 
#4 Quartz 
Sand 

Well Screen 

Bottom of Borehole 

E 

4/8/96 

4/8/96 

A " T H @) T • 0 

Well Completion Diagram 

0950 

1050 

FT. (MSL) ----
FT. (MSL) ----

4.50 FT. 

6.98 FT. 

8.93 FT. ----

13.41 FT. = 15.06 
Tot. Pipe 

13.50 FT. 

" 

Installed By 
Inspected By 

Drilling Method 

Mobile B-57 

Screen: 

A. Schrader 

M. Lytle 

4 1/4" HSA 

Type 2" Threaded PVC 

Slot Size 0.010 ------------Top Blank 0.37 

Bottom Blank 0. 15 

Total Screen 4.48 

Total Length 5.00 

Stand Pipe: 
Type 2" Threaded PVC 

Total Length 10.01 --------- -

FT. (MSL) 

2.00 0. 15 --0.50 
Cut Off Bot B!k. Stick: 

50l0 Stone Mill Road Bloomington, IN 47408 8l2 /336-0972 Fax 8 12/336-3991 

BL-mh-h:107026.08\documcnl\wcd\P-2.xls 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1•00 W. ALBAJN SUITS C BROKEN AAROW. OK 7 40 12 • 142 1 C9Ul 2S 1 · 2958 

Client Name: 

Client ID: 

SWLO ID: 

Earth Tech 
5010 Stone Mill 
Bloomington, IN 

MW-33 9.0'-9.5' 

25173.04 

Road 
474 08 

Project ID: 

Report: 

FRANKLIN S ITE 

25173.04 

Collected: 
Received: 

04 / 04/1996 
04 / 06/1996 

Report Date: 05 / 01/1996 
Last Modified : 

Page: 
Matrix: 

1 
Soil 

TSST 

Al16NABL6 CN 

OATS 

iXTRACT80 

04 / 17 / , 6 

A??LIC,>.BLS TESTS AAS R6 PORT60 ON WET W6I GHT BASIS 

)IC t ~:! D6T6C':'6D ABOVS QUANTITAT~~N LIMIT 

8 • ANAL'lT6 0 8T8CTSD IN BLANK AS wt.LL AS S»tPL6 

I • W AB LE TO QUAN":tTATS DUE TO MATR:x I NT6RF8R6NC8 

,,. • NOT AP PLICABL6 

\a.,,,'°dology : SM • STA."1:lAAO METHODS, 16~h 60lTION, 1 935 

EPA • • EPA60 0 / 4·19·020, MAA CK 1,ss 

DETECTION 

LIMIT UNITS R6SULTS 

DAT6 

AIIAL'lZ6D 

M6THOD 

R6FERSNCS 

••• INORG;..NICS ••• 

a .so ai9/ kg O.H 0 4 / 11/H SM 412 F / SW 9010 

•• SURROGATE RECOVERY OUTs:ts OF QC LI MITS 

D • SURROGAT6S DI Lt.r!'ED OUT 

J • 6STU1AT 6D VALUE : C~NCEITTRATION BELOW LlMIT OF QUAJrr!TATlON 

SW• EPA M6THOOOLOGY, " # SW946• , THIRD EDITION. NOVSMSER 1986 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITS C BROKSN ARROW, OK 74012·1421 (918) 251·2851 

Client Name: 

Client ID: 

SWLO ID : 

Earth Tech 
5010 Stone Mill 
Bloomi ngton , IN 

MW- 3 2 6.0 '-8.0 ' 

2 5173.01 

Road 
47408 

Project ID: 

Repo rt : 

FRANKLIN SITE 

2 5173 .01 

Collected: 04 /04 / 1 9 96 
04 / 06 / 1996 

Report Date: 05 /01 / 1996 Page: 1 
So il Received: Las t Modified: Matrix : 

TliST 

.:u!lilNASLS CN 

OATS 

S::XTRACTliO 

04/12/'6 

APPLICASLli TBSTS AAli RliPORTBD ON Wt.T W6 IGHT BAS I S 

ND • NOT DSTl!CTliD ABOVB QU>J,1l'lTATlJN LIMIT 

B • ANALYTB OKTECTliD IN BLANK AS WELL AS SAN PLlil 

I • UNABLB TO QUANTITATB OUli TO MATRIX INTBRFBRBNCB 

I NOT APPLICABLB 
~dology: SK • STANDAAO HBniODS. 16th BOITION, 191S 

SPA• #lilPA600 / ~• 79•020, KARCH 198S 

DBT6CTION 

t.IHIT UNITS RllSUt.TS 

OATS 

ANALYZSO 

H6THOO 

RliP6RlilNCS 

••• INORGANICS ••• 

o. so 04/1'/U SIi U 2P/SII 9010 

• • SURROGATB R6COVBRY ocrrsx, s OF QC LIMITS 

0 • SURROGATBS DILtrr!lD OUT 

J • SSTIHATBO VALUB: CONCSIII'RAT ION BBLOW LIMIT OF QUA!ffI TATION 

SW • BPA HlrrHODOLOGY, "ISW8i 6", THIRD SDITION, NOVBMBBR 19a, 



,., 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITS C 8ROK8N ARROW, OK 140\2-1421 (9U) 251-2858 

Client Name: 

Client ID: 

SWLO ID: 

Earth Tech 
5010 Stone Mill 
Bloomington, IN 

MW-32 8.8'-9.3' 

25173.02 

Road 
47408 

Project ID: 

Report: 

FRANKLIN SITE 

25173.02 

Collected: 
Received: 

04/04/1996 
04/06/1996 

Report Date: 05/01/1996 
Last Modified: 

Page : 
Matrix: 

1 
Soil 

TEST 

A11SNABLB CN 

DATE 

EXTRACTED 

O4/17/U 

APPLic.ASLB TSSTS AA6' RBPORTSD ON WET WSIGHT BASIS 

~•~CT DSTSCTBO ABOVE QUANTITATl~N LIMIT 

B • ANA.LITS 06:T8C"l'SD IN Bt.A.'1",< AS W6LL AS SANPC.8 

I • UNA!IC.8 TO QUANTITAT8 DUE TO MATRIX INT8RPBRENC8 

· NOT >J>PLICABLI 

odology: SM • STA."IOAAO MBTHOOS, 16th EDITION, 1,ss 

SPA• #BPA600/ 4 ·7,-020, MARCH 199S 

08TSC"l'ION 

C.Il!lT UNITS 

•-• INORGANICS ••• 

R6'SULTS 

OATS 

AllALYZBO 

MllTHOO 

RBPBRSNCB 

o.so mg/l<g 0 . ,0 04/ 17/" SI! 4121'/ SW 9010 

-- --- -

• • SURROGATE RECOVERY OUTSI~i OF QC LIMITS 

0 • SURROGATSS DILUTED OUT 

J • BSTIMATBD VAl.UB: CONCBNTRATION BBC.OW W:MIT OF QUANI'ITATION 

SW• IPA MBTHODOLOGY. ·•sw,., .. THIRD IDITION, l'IOVBMBBR 1,1, 

--



--· 
SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

1700 W. AJ.BANY SUITB C BROKSN AAROW, OK 74012•1421 (918) 251· 29S9 

Client Name: 

Clien t ID : 

SWLO ID: 

Earth Tech 
5010 Stone Mill 
Bloomingto n , I N 

MW-3 4 6.0 ' - 8 .0 ' 

25173. 05 

Road 
474 08 

Pro ject ID : 

Re~o r t: 

FRANKLIN SITE 

25173.05 

Collec t e d : 04 /05/1 9 9 6 
04 /06/1996 

Report Date: 05/01/1996 Page: l 
So il Recei ved: Las t Modified : Matrix : 

TSST 

AA6NABL6 CN 

DAT8 

8XTRACT6D 

04 /12;,, 

APPLICABL8 TBSTS ARB RBPORTBD ON WBT WBIGl{T BASIS 

ND• SCT DETBCT60 ASOV6 QUANTITATl~N LIMIT 

8 • ANALYT6 DBTBCT60 IN BLANK AS W6LL AS SA11PL6 

I • UNASLS TO QUANrITATll DUil TO MATRIX INTBRPBR6NC6 

• NOT APPLICABU 

,odol ogy: SH • ST;\NOARO HSTKODS, 16th 6DITION, l9tS 

SPA• WllPA,oO/4 ·79 • O2O , MARCH 198S 

D6T6CTION 

LIMIT UNITS RSSULTS 

0AT6 

ANALYZBD 

HSTHOD 

RSFIIRBNCS 

••• INORGANICS ••• 

0.S0 1M1/ kg 0.'1 04/ 1'/ 9' SM 412P/ SW 9010 

• SURROGAT6 RGCOVBRY OUTS:~B OF QC LIMITS 

0 • SURROGATBS DXLUTSD OUT 

J • BSTIHATBD VALUB: CONCBNTRATION 88LOW LIMIT OF QUANTITATION 

SW • BPA HBTHOOOLOGY, ·•swa4, • , THIRD BDITION, NOVBHBSR 1986 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITS C 8ROKSN ARROW, OK 74012•1421 (919 ) 251·28S8 

Client Name: Earth Tech 
5010 Stone Mill 
Bloomington, IN 

Road 
47408 

Client ID: 

SWLO ID: 

MW-34 17.0'-17.5' 

25173.06 

Project ID: 

Report : 

FRANKLIN SITE 

25173.06 

Collected: 
Received: 

04 /0 5 / 1996 
04 / 06 / 1996 

Report Date: 05/01/1996 
Last Modified: 

Page : l 
Matrix: Soil 

TSST 

ANBNA8L6 CN 

OATS 

8XTRACTiD 

04 / 12/ 'H 

AP PLICABLE TSSTS ARS RSl'ORTSD ON WST WSIGHT BASIS 

NO• ~~T D6T6CTSD A80VS QUANTITA,~ON t.IHIT 

8 • ANALYTK 06TSCT6D IN BLANK AS WBLL AS SANPLS 

I • UNA.BL6 TO QUAl'l'ITAT8 DUS TO NATllIX I NTSRPBRBNCB 

• NOT APPLICA8LB 

,odology: SN • STANDARD MiTHODS, lSCh 8DITION, 1985 

iPA • #BPAS00 / 4 - 79•020, MARCH 1985 

DSTSCTION OATi 

ANAL't'ZSO 

N!ITIIOD 

R6FS:R6NCB LIN IT UNITS RSSULTS 

••• INORCANICS ••• 

o.so eg/kg 1.2 0 4 /U/U SN H2F/SW 9010 

• • SURROGATS R&COVSR'{ OUTSil1i 0 1' QC LI MITS 

0 • SURROGATSS Oit,UT!ro OUT 

J • SSTI NATBD VALUB: CONCB'"'1V.TION BBLOW LIMIT 01' QUANTITATION 

SW• SPA MiTHOOOLQG'{, ••SW84S" , TtlIRD EDI TION, NOViNBBR 198S 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W, ALBANY SUITS C BROKBN ARROW, OK 7 4 012 · 1421 (911) 251·2858 

Client Name: Earth Tech 
5010 Stone Mill Road 
Bloomington, IN 47 408 

Client ID: 

SWLO ID : 

Collected: 

MW-31 6.0'-8 .0 ' 

25173.07 

Project ID: 

Report: 

Report Date: 05/01/1996 

FRANKLIN SITE 

25173.07 

Page: 
Received: 

04/05 /1996 
04/06/1996 Last Modified: Matrix: 

1 
Soil 

TSST 

ANSNAB L& CN 

OATS 

SXTltACT&O 

0 4 /17/tf 

APl'Lic:;..aLB TBSTS ARB RSPORTBC ON W1iT WEIGHT BASIS 

NO • ~OT CBTBCTSC ABOVS QU,>J,ITITATIJN LIMIT 

8 • At!ALYTB CSTSCT&O IN Bt:.ANK AS W&LL A3 SANl'LB 

I • UNAIILB TO QUANTITATB DUS TO MATRIX IITTBRFBRBNCB 

:IOT Al'PLICABL& 

odology: SH • STANDARD MliTHOCS, 15Ch SDITlON, 1,,s 

&l'A • IEPA,00 / 4 •7 ' • 020, HAACH 198S 

DSTSCTION 

LIMIT UNITS RSSULTS 

OATS 

ANALYZED 

M!.THOO 

RSPSR&NCE 

••• INORGANICS ••• 

0 . 50 mg/kg NO oc/ t 1 / U SM 4121'/ SW ,010 

• • SURROGATE R&COVSRY 0 1/t'St~& OF QC LIMITS 

0 • SURROGATES CILUT&C OUT 

J • BSTIMATBO VALUB: CONCBITTRATION BSLOW LIMIT OF QUANTITATION 

SW• SPA HBTl!OOOLOGY, "#SW846" , THI RD SCITION, NOV&KBSR 1,86 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALB.>.NY SUITS C BROKEN ARROW, OK 74012 • 1 4 21 ( '18) 2S1·28S8 

Client Name : 

Clien t I D: 

SWLO I D: 

Earth Tec h 
5010 S tone Mill 
Bloomington , IN 

MW-31 6. 0'- 8. 0' 

2 517 3. 10 DUP 

Road 
47 4 0 8 

Pro ject I D: 

Repo r t: 

FRANKLIN SITE 

2 5173. 10 
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lA EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

~ab Name: SWL-TULSA 

Lab Code: SWOK 

Contract: 

Case No.: EARTHIN SAS No . : 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

\ Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/ mL) ML 

LOW 

GW-EB 

SDG No.: 25242 

Lab Sample ID: 25242.11 

Lab File ID: UJ789 . 0 

___ (uL) 

Date Received: 04/12 / 96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: ---(uL) 

Column: (pack/cap) CAP Dilution Factor: 1,0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chlorornethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------carbon D1.sul£1de 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Brornodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibrornochlorornethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene --
75-25-2---------Bromoform -- - --
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane --108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
1330-20-7-------Xylene (Total) 
540-59-0--------1,2-0ichloroethene (total)_ 

1 . 

' FORM I VOA 

Q 
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10 
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u 
u 
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u 
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u 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-EB 
Contract: ~ .. ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No . : 25242 

Lab Sample ID: 25242.11 Mat~ix : (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

____ (UL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: UJ789.D 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.0 

Q 

110-75-s--------2-Chloroethyl Vinyl Ether _ _ l ______ 1_ol ___ u 

' . 

(UL) 

FORM I VOA :~-· .. ..;... -~ 1 7 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

·,ab Name: SWL-TULSA 

Lab Code: SWOK 

Contract: 

Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) ML 

LOW 

GW-MW-12 

S DG No . : 2 5 2 4 2 

Lab Sample ID: 25242.01 

Lab File ID: UJ779.D 

t Moisture: not dee. 

Soil Extract Volume: ___ (uL) 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: ___ (UL) 

Column: ( pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG / L 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------carbon Di.sulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------0ibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene 
75-25-2---------Bromoform --
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene --
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
1330-20-7-------Xylene {Total) 
540-59-0--------1,2-Dichloroethene ~total) _ 

FORM I VOA 

10 
10 
10 
10 

5 
10 

5 
5 

28 
5 
5 

10 
1400 

5 
10 
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5 
5 
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10 
10 
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5 
5 
5 
5 
5 
5 
2 

Q 

u 
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u 
u 
u 
u 
u 
u 
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u 
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u 
u 
E 
u 
u 
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u 
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u 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-12 
Contract: ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25242 

Lab Sample IO: 25242.01 Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

___ {UL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: UJ779.O 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether __ l ______ i_ol ___ u 

I • 

J 

FORM I VOA 

(uL) 

22 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

~ab Name: SWL-TULSA 

Lab Code: SWOK 

Contract: 

Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/rnL) ML 

LOW 

GW-MW-12DL 

SDG No.: 25242 

Lab Sample ID: 25242.0lDL 

Lab File ID: UJ796.D 

% Moisture: not dee. 

Soil Extract Volume: ___ (UL) 

Date Received: 04/12/96 

Date Analyzed: 04/19/96 

Soil Aliquot Volume: __ (UL) 

Column: (pack/cap) CAP Dilution Factor: 20.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chlorornethane 
74-83-9---------Bromornethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-o---------carbon D1.sul£1.de 
75-35-4---------1,l-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-01.chioropropene __ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene --
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene {Total) 
540-59-0--------1,2-Dichloroethene {total)_ 

I ' 

FORM I VOA 

200 
200 
200 
200 
100 
200 
100 
100 

26 
100 
100 
200 

1000 
100 
200 
100 
100 
100 

1200 
100 
100 
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100 
100 
200 
200 
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100 
100 
100 
100 
100 
100 
100 

Q 

u 
u 
u 
u 
u 
u 
u 
u 

JD 
u 
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D 
u 
u 
u 
u 
u 
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u 
u 
u 
u 
u 
u 
u 
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u 
u 
u 
u 
u 
u 
u 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-12DL 
Contract: ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25242 

Lab Sample ID: 25242.0lDL Mat~ix: (soil/water) WATER 

sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

___ (uL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: UJ796.D 

Date Received: 04/12/96 

Date Analyzed : 04/19/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/ Kg) UG/L 

20.0 

Q 

110-1s-a--------2-chloroethyl Vinyl _Ethe~--1 ______ 2_o_oj __ u 

FORM I VOA 

I • 

, 

(UL) 

31 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

,ab Name: SWL-TULSA 

Lab Code: SWOK 

Contract: 

Case No.: EARTHIN SAS No.: 

Mat~ix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) ML 

LOW 

GW-MW-31 

SOG No.: 25242 

Lab Sample ID: 25242.02 

Lab File ID: UJ780.D 

% Moisture: not dee. 

Soil Extract Volume: ___ (uL) 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: __ (UL) 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene 
67-64-1---------Acetone 

Chloride 

75-15-0---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichlorornethane 
78-87-5---------1 2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibrornochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene __ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene --
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
1330-20-7-------Xylene {Total) 
540-59-0--------1,2-Dichloroethene ~total) -

I ' 

J 

FORM I VOA 

10 
10 
10 
10 

5 
10 

5 
5 
3 
5 
5 

10 
70 

5 
10 

5 
5 
5 
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5 
5 
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10 
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5 
5 
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5 
5 
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u 
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u 
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u 
u 
u 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-31 
Contract: ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25242 

Lab Sample ID: 25242.02 Matrix: (soil/water) WATER 

Sample wt / vol: 

Level: (low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/ mL) ML 

LOW 

___ (uL) 

column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: UJ780.D 

Date Received: 04 / 12/96 

Date Analyzed: 04 / 18 / 96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/ Kg) UG / L 

1.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether __ J ______ i_a J ___ u 

I • 

FORM I VOA 

( UL ) 

39 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-31DL 
Contract: ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

SOG No.: 25242 

Lab Sample ID: 25242.02DL 

Sample wt/vol: 

Level: (low/med) 

\ Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

Lab File ID: UJ797.D 

___ (uL) 

Date Received: 04 / 12/96 

Date Analyzed: 04/19/96 

Soil Aliquot Volume: ---
Column: (pack/cap) CAP Dilution Factor: 2.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chlorornethane 
74-83-9---------Brornornethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,l-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropro pene 
75-25-2---------Bromoform --
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethe ne 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene - -
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (Total) 
540-59-0--------1,2-Dichloroethene (total) -

I . 

FORM I VOA 

20 
20 
20 
20 
10 
20 
10 
10 

2 
10 
10 
20 
37 
10 
20 
10 
10 
10 

130 
10 
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10 
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10 
20 
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10 
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10 
10 
10 
10 
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u 
u 
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u 
u 
u 
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u 
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u 
D 
u 
u 
u 
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u 
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u 
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u 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-31OL 
Contract: ·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SOG No.: 25242 

Lab Sample ID: 25242.02DL Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

____ {uL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: UJ797.D 

Date Received: 04/12/96 

Date Analyzed: 04/19/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

2.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether __ , ______ 2_ol ___ u 

t . 

FORM I VOA 
,. A 

(uL) 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-32 
·,ab Name: SWL-TULSA 

Lab Code: SWOK 

Contract: 

Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

5 • 0 ( g / rnL) ML 

LOW 

SOG No.: 25242 

Lab Sample ID: 25242.05 

Lab File ID: UJ783.0 

% Moisture: not dee. 

Soil Extract Volume: ___ (UL) 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: __ (uL) 

•Column: (pack/cap) CAP Dilutio n Factor: l.O 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chlorornethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------carbon D1sulf.1de 
75-35-4---------1,1-Dichlo roethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-1,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,J-D1chloropropene 
75-25-2---------Bromoform --
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene --
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (Total) 
540-59-0--------1,2-Dichloroethene 

FORM I VOA 

(total} 

' . 
) 

-
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-32 
Contract·: ·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25242 

Lab Sample ID: 25242.05 Matrix: (s.oil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

----(uL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: UJ78J,D 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether __ l ______ i_ol __ u 

' . 
I 

FORM I VOA 

(uL) 

5G 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-33 
~ab Name: SWL-TULSA 

Lab Code: SWOK 

Contract: 

Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) ML 

LOW 

SDG No.: 25242 

Lab Sample ID: 25242.06 

Lab File ID: UJ784.D 

t Moisture: not dee. 

Soil Extract Volume: ____ {uL) 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: __ (uL) 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------Carbon D1.sulf1.de 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-D1.chloropropene 
75-25-2---------Bromoform --
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-S---------l,l,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene --
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
1330-20-7-------Xylene (Total) 
540-59-0--------1,2-Dichloroethene (total} -

I . 

) 

FORM I VOA 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-3J 
Contract: ·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25242 

Lab Sample ID: 25242.06 Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

\ Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/ mL} ML 

LOW 

____ {UL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: UJ784,D 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug / L or ug/ Kg) UG/L 

1.0 

Q 

110-1s-s--------2-Chloroethyl Vinyl Ether __ l _ ____ _ 1_ol __ u 

I • 

(uL) 

FORM I VOA 
63 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-34 
'..ab Nal!le: SWL-TULSA 

Lab Code: SWOK 

Contract: 

Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) ML 

LOW 

SDG No.: 25242 

Lab Sample ID: 25242.07 

Lab File ID: UJ785.D 

t Moisture: not dee. 

soil Extract Volume: ___ (UL) 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: ---
Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chlor.1de 
67-64-1---------Acetone 
75-15-0---------carbon D.1sulf.1de 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------0ibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene 
75-25-2---------Bromoforrn --
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene --
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
1330-20-7-------Xylene (Total) 
540-59-0--------1,2-Dichloroethene (total}_ 

I , 

J 

10 
10 
10 
10 

5 
10 

5 
5 
2 
5 
5 
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10 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-34 
Contract : ·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No . : EARTHIN SAS No.: SDG No .: 25242 

Lab Sample ID: 25242.07 Matrix: (soil / water) WATER 

Sample wt/vol: 

Level: (low/med) 

t Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

___ (uL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: UJ785 .D 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: · 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether_l ______ i_ol __ u 

1 . 

FORM I VOA 67 

{UL) 



lA EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-34DL 
Contract: ·,ab Name: 'SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Mat~ix: (soil/water) WATER 

SDG No.: 25242 

Lab Sample ID: 25242.070L 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/rnL) ML 

LOW 

Lab File ID: UJ798.D 

% Moisture: not dee. 

Soil Extract Volume: ____ (UL) 

Date Received: 04/12/96 

Date Analyzed: 04/19/96 

Soil Aliquot Volume: __ (UL) 

Column: (pack/cap) CAP Dilution Factor: 2.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1;2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Brornodichlorornethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibrornochlorornethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,J-Dichloropropene __ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene --
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (Total) 
540-59-0--------1,2-Dichloroethene (total~_ 

I• 

FORM I VOA 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-J4DL 
Contract: ~,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: {low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

____ {UL) 

Column: {pack/cap) CAP 

S DG No • : 2 5 2 4 2 

Lab Sample ID: 25242.0?DL 

Lab File ID: UJ798.D 

Date Received: 04/12/96 

Date Analyzed: 04/19/96 

Soil Aliquot Volume: 

Dilution Factor: 2.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

110-75-8--------2-Chloroethyl Vinyl Ether_l ______ 2_• 1 __ u 

I • 

} 

FORM I VOA 

(UL) 

75 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-34D 
Contract: ,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

SDG No.: 25242 

Lab Sample ID: 25242.10 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) ML 

LOW 

Lab File ID: UJ788.D 

% Moisture: not dee. 

Soil Extract Volume: ____ (uL) 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: ___ (uL) 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg ) UG/L 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0-------- -carbon D1sulf1de 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Brornodichlorometfiane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-D1chloropropene 
75-25-2---------Bromoform --
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane - -108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
1330-20-7-------Xylene (Total) 
540-59-0--------1,2-Dichloroethene (total} -

' . 

FORM I VOA 
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10 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-340 
Contract: Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: S DG No . : 2 5 2 4 2 

Lab Sample ID: 25242.10 Mat~ix: (soil/water) WATER 

Sample wt / vol: 

Level: (low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

___ (uL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 
tr 

Lab File IO: UJ788.D 

Date Received: 04/12/96 

Date Analyzed: 04/18/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether 10 

I • 

I 

FORM I VOA 

(UL) 

u 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-34DDL 
-.,tab Name: SWL-TULSA 

Lab Code: SWOK 

Contract: 

Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

5.0 {g/mL) ML 

LOW 

SDG No.: 25242 

Lab Sample ID: 25242.lODL 

Lab File ID: UJ799.D 

% Moisture: not dee. 

soil Extract Volume: ___ (UL) 

Date Received: 04/12/96 

Date Analyzed: 04/19/96 

Soil Aliquot Volume: __ (UL) 

Column: (pack/cap) CAP Dilution Factor: 2.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chlorornethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dicfiloropropene 
75-25-2---------Bromoform --
108-10-1--------4 -Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene --
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
1330-20-7-------Xylene (Total) 
540-59-0--------1,2-Dichloroethene ~total)_ 

I • 

FORM I VOA 
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20 
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20 
10 
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10 
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10 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

GW-MW-34DDL 
Contract: ~ab Name: SWL-TULSA 

Lab Code : SWOK Case No.: EARTHIN SAS No.: SDG No.: 25242 

Lab Sample ID: 25242.lODL Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

\ Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

----(uL) 

column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: UJ799.0 

Date Received: 04/12/96 

Date Analyzed: 04/19/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/ Kg) UG/ L 

2.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether 20 

' . 

u 

(uL) 

FORM I VOA 91 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I 
I 
I 
I 
I 

24202 
Lab Name: SOUTHWEST LAB OF OK __ -=-=- Contract: 
Lab Code: SWOK - Case No.: 25242 SAS No.: 

I -=s=o-=G-.,.,N,...o-. -: ----=-2-=-s--=-2-4_2_ 
Matrix (soil/water): WATER 
Level (low/med): LOW 
\ Solids: o:-0 

Lab Sample ID: 2524202 
Date Received: 04/12/9_6_ 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

I I I 
I I I 

CAS No. Analyte :concentration:c: Q M 
I I I 

-----'-----'--------'-'---' Aluminum 1 219 1 1 p 7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 

1 7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

: . -:------ -:--- -
1
Antimony_, ______ 2.l u, ___ P 

lArsenic_ : _____ l.6 u:_w __ F-
'Barium __ : _____ 52.4 _l ___ P-
Berylliwn: _____ 0.30 u: :e: 
cadmium_: ___ __,..~o.so u: l P_ 
Calciu.m_: ____ 103000 _: 1 P 
Chromiwn_l _____ 0.80 u: P-
Cobalt : _____ o.9o,u: P-
Copper--: _____ 0.60:u: P-
Iron -- , 391 ' p-___ 1______ -' -

ILead ___ : _____ l.3 Ul F 
lMagnesiwnl ____ 29500 _ l P- 1 

lManganesel _____ J0.6 : P-
lMercury_l _____ o.10 u: 1 AV 
INickel : _____ 0.89 Bl P 
IPotassium: _____ 2010 Bl P 
: Selenium l _____ 2. 3 l B: F-
l Silver-=: ____ .,,,...,,..L 2 l U l P-
:sodium __ 1 ____ 23500l_l P-, 
lThallium ______ 0.90IU 1_W __ F=l 
:vanadium _____ 0.6SiB P_l 
:zinc - _____ 5.3lU P_l 
: cyanide _____ 2.0:u iAS 1 

I - I I ------:----- --------'-------:-----
------:-----------:-----
------:-----------:----- -:---
------:----- ------- -:---
------:----- -:---
-----'----- ------- -•---

Texture: Color Before: COLORLESS 
Color After: COLORLESS 

Clarity Before: CLEAR 
Clarity After: CLEAR- Artifacts: 

Comments: 
CLIENT ID= CMS-GW-MW-31 -------------------------

FORM I - IN 
ILM02.1 

003 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 1--------

1 
I 
I 
I 

24205 
Lab Name: SOUTHWEST LAB OF OK___ Contract: 
Lah Code: SWOK Case No.: 25242 SAS No.: 
Matrix (soil/water ): WATER 
Level ( low/med ): LOW 
\ Solids: o:O 

1 ~s-=o-=Gc-:-::N,-o-. -:----=-2""'5-=2....,.4-=-2-
Lab Sample ID: 2524205 
Date Received: 04/12/9_6_ 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

I I I I 
I I I I 

ICAS No. : Analyte : concentration c: Q M 
I I I I _____ 1-----·------- -·---7429-90-5 :Aluminwn_: _____ 173 _ : ___ P 
7440-36-0 IAntimony_: 2.1 u: ___ P-
7440-38-2 Arsenic : 1.6 u: F-
7440-39-3 Bariwn -: 44.3 ,--- P-
7440-41-7 Berylliwiil 0.30 u! ___ P 
7440-43-9 cadmium : a.sou: ___ P=l 
7440-70-2 Calcium-: 85100 1 P_', - _, __ _ 
7440-47-3 Chromium i o.ao 1 u: ___ P_: 
7440-48-4 'Cobalt_-:----0.90 u: ___ P_: 
7440-50-8 Copper : 0.61 s: ___ P_: 
7439-89-6 Iron_=== : 343 _: ___ P_l 
7439-92-1 Lead ___ l 1.3 u: W F_: 

1 7439-95-4 Magnesium: 25700 _:==----_ P_: 
7439-96-5 Manganese: 11.8 P_: 
7439-97-6 Mercury_· : _____ 0.10,u AV l 
7440-02-0 Nickel I o.ao :u P 
7440-09-7 Potassiwiil 730: B P-
7782-49-2 Selenium : 3.2 1 B F-
7440-22-4 Silver -l 1.2 U P-
7440-23-5 Sodium--: 11900 P-
7440-28-0 Thalliwn: 0.90 U' W F-
7440-62-2 vanadium_: o. 52 B : P= 
7440-66-6 Zinc : 5.3 U ___ IP_ 

Cyanide_ : 2.0,u 1 AS 
I I I -----: :- -: _____ I _I 

I I 
----- __ I I _ , 

I -:---_, __ _ 
I _, 
I _, 
I 

- : 
_1 

I _, 
Texture: Color Before: COLORLESS 

Color After: COLORLESS 
Clarity Before: CLEAR 
Clarity After: CLEAR- Artifacts: 

Comments: 
CLIENT ID= CMS-GW-MW-32 _____________________ _ 

FORM I - IN 
ILM02.l 

004 



005 
U.S. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

24206 
Lab Name: SOUTHWEST LAB OF OK Contract: 
Lab Code: SWOK -
Matrix (soil/water): 

case 
WATER 
LOW 

o-:0 

N-o-.-=---25242 SAS No.:-,--,,.- SDG No.: 25242 
Lab Sample ID: 2524206 
Date Received: 04/12/ 9_6_ Level (low/med): 

\ Solids: 

Concentration Units ( ug/L or mg/ kg dry weight): UG/L_ 

I I I 

CAS No. 
I I I I 

l Analyte :concentration C Q l M : 
I I I I ------'--~- -' ___ , _, 
iAluminwn_: ______ 297 ___ , P_I 7429-90-5 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440 -43-9 
7440-70-2 

, 7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-S 
7439-97-6 

,7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

IAntimony: 2.1 U P_I 
1 Arsenic -, 1. 6 U F_

1
1 I _, _____ _ 

:sarium-.-: 86. 7 _l P_l 
:seryll1.um: 0.30 u: P_l 
:cadmium_[ a.sou: P_l 
'Calcium_: 100000 _ : P_l 
Chromium : 0.80 u: ,P: 
Cobalt--= : 0.90 Ul P= l 
Copper : 1.1 s: P_ i Iron_==:: 514 _: P_I 
Lead_~_: 1.3 u:_w __ F_i 
Magnesium: 31600 ' P_l 
Manganese: 108 =: P_l 
Mercury : 0.10 u AVI 
Nickel-: 1.9 8 P 
Potassium l 1230 1B P 
Selenium : 2. 0 U F-
Sil ver - : 1. 2 U P-

1 Sodiwn--: 8910 ,P-
'Thalliwn ' 0.90 U ' F-1 _ I I _ 

:vanadium_: 0.78 B iP_ 
:zinc.,....,. __ : s.s B l P_ 
: cyanide_ : 2.0 u lAS 
I I I --- ---:-----: :-

------:-----: :-- -----:-----: :-
------:-----: -., :-
------:- ----: -:---:---- ---:-- ---: -:---:-------:- ----: -:---:-_-----'-----'-------- '----,' -______ : _____ : _______ : : ___ ,_ 

Texture: Color Before: COLORLESS 
Color After: COLORLESS 

Clarity Before: CLEAR 
Clarity After: CLEAR- Artifacts: 

Comments: 
CLIENT ID= CMS-GW-MW-33 -------------------------

FORM I - IN 
ILM02.1 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SOUTHWEST LAB OF OK Contract: 

I 
I 
1 
I 
I 

006 

EPA SAMPLE NO. 

24207 

Lab Code: SWOK Case N-o-.-:--=2=5242 SAS No.: 
I =-s=-D-=G-=N_o_. -: --=2=s=2..,.4=2-

Matrix (soil/water): WATER 
Level (low/med): LOW 
\ Solids: o:O 

Lab Sample ID: 2524207 
Date Received: 04/12/ 9_6_ 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

I I I 
I I I I I 

:cAS No. : Analyte Concentration :c: Q : M 1 
I I I I I I 
I ______ I -------- I _ I ___ I _I 

: 1429-90-5 :Alwn1.nwn ______ 122:_: :P_: 
7440-36-0 lAntimony- 2.1:u: :P_l 
7440-38-2 :Arsenic - 1.6:u: lF_ l 
7440-39-3 :sariwn - 58.8 1 l P_: 
7440-41-7 l Berylliwn 0.30 Ul P_l 
7440-43-9 :cadmium_ a.sou: P 
7440-70-2 :calcium_: 90200 : P-
7440-47-3 : Chromium_: o. 80 U l P-
7440-48-4 :cobalt __ : o.90 u: p-
7440-50-8 Copper : 0.60 u: P-
7439-89-6 Iron_==:: 329 _: P-

l 7439-92-l Lead ___ : 1.s:a F-
:1439-95-4 Magnesiwn l 2sooo : P-
l 7439-96-s Manganese: 109:= P-
17439-97-6 Mercury i 0.10:u l AV 
l7440-02-0 Nickel-=: 1.0:s l P_ 
17440-09-7 Potassiuml 1790lB IP_ 
l 7782-49-2 Selenium 3.a : s I F_ 
7440-22-4 Silver - 1.2 : u IP_ 
7440-23-5 Sodiwn-- 11500 lP_ 
7440-28-0 ' Thallium 0.90 U W ' F 
7440-62-2 vanadium- a.so B - --; P: : 
7440-66-6 Zinc 5.3 u 'P_l 

cyanide_ , 2.0 u ASl 
I I - ----: - : 

-----:------- - '--- -: -----:-------, -: -----:-------:- -: 
-----:-------:- -: 
-----:-------:- --- -: 
-----:-------:- -: -----:-------:- -: 
- ----'-------'- --- _, 

Texture: Color Before: COLORLESS 
Color After: COLORLESS 

Clarity Before: CLEAR 
Clarity After: CLEAR- Artifacts: 

Comments: 
CLIENT_ID = CMS-GW-MW-34 _____________________ _ 

FORM I - IN 
ILM02.l 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SOUTHWEST LAB OF OK Contract: 

I 
I 
I 
I 
I 

EPA SAMPLE NO. 

24210 

007 

Lab Code: SWOK Case N-o-.-:-=-2=5242 SAS No.: 
I -=s-=-D-=G~N,...o-.-:----::2,....,5,....,2_4_2_ 

Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids: o:0 

Lab Sample ID: 2524210 
Date Received: 04/12/9_6_ 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

I 
I 

lCAS No. 
I 

'------:7429-90-5 
1 7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 

1 7440-50-0 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 

l 7440-o9-1 
:1782-49-2 
:7440-22-4 
:7440-23-5 
:1440-20-0 
: 7440-62-2 
17440-66-6 
I :-----
:-----­:------

I I 
I I 

Analyte ConcentrationJCl Q 
I I 
I_I 

Aluminum 198 I I 

Antimony- '-' 2.1 : u: 
Arsenic - 1. 6 :u: 
Barium sa.2 1_: 
Beryllium1 0.30 U' I 
Cadmium 0.50 u 
Calcium 89000 
Chromium 0.80 u 

:cobalt - 0.90 u 
:copper __ 0.79 B 
: Iron 536 
:Lead 1.3 ij 
:Magnesium 24700 
:Manganesej 117 
lMercury_J 0.10 ij 
'Nickel 1 1.4:a1 I __ I 

lPotassium 1 1740 : s : 
:selenium_ 
I Silver 

3.2:s: 
1.2 1 u 

Sodium 10900 
Thallium 0.90 u w -Vanadium 0.67 B 
Zinc 5.3 u 
Cyanide_ 2.0 u 

I 

----- --------:- ---
----- --------:-:---
----- --------:-:---
----- --------:-:---
----- --------:-:---
----- ------- -·:- :---

--- --- --- --- --------'- '---
Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 
CLIENT ID= CMS-GW-MW-34D 

Clarity Before: CLEAR 
Clarity After: CLEAR 

M 

p 
-p -F -p -p -p 

p - I _, 
p I 
_I 

p I 
_I 

p I 
_I 

lp l ,_ 
'F 
I -

' P l -'P 
I -
AV 
p 
p -F -p -p -F 

' P-
l -
'P I 

_ I 

As: 
I 

Texture: 
Artifacts: 

-------------------------

FORM I - IN 
ILM0 2 .1 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SOUTHWEST LAB OF OK______ Contract: 
Lab Code: SWOK - Case No.: 25242 SAS No.: 

I 
I 
I 
I 
I 

EPA SAMPLE NO. 

24211 

' -=s,=D-=G~N,...o-.-:-2_5_2_4_2_ 
Matrix (soil/water): WATER 
Level (low/ med): LOW 
\ Solids: o-:0 

Lab Sample ID: 2524211 
Date Received: 04/12/9_6_ 

Concentration Units ( ug/L or mg/ kg dry weight): UG/L_ 

I 
I 

CAS No. : Analyte Concentration C Q 
I 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 

______ , _____ --------
: Aluminum 18.0 ij 

l 7440-47-3 
17440-48-4 
l7440-S0-8 
17439-89-6 
l7439-92-l 
l7439-95-4 
: 7439-96-5 
17439-97-6 
:1440-02-0 
:1440-09-1 
:11a2-49-2 
:7440-22-4 
l7440-23-s 
: 7440-28-0 
I 7H0-62-2 
:7440-66-6 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

'Antimony- 2.1 U 
Arsenic - ------1.6 U 
Barium 2.7 B 
Beryllium 0.30 u: __ _ 
Cadmium o.so u: __ _ 
Calcium- 199 a: 
Chromil1Dl l o.so :u: __ _ 
cobalt -: 0.9o :u: __ _ 
Copper=: 2.31B1 __ _ 
Iron ___ : 32.0:u: __ _ 

1 Lead ___ , 1.3 u: __ _ 
Magnesium 62.0 u: __ _ 
Manganese 0.70 u: __ _ 
Mercury 0.10 u: __ _ 
Nickel - 2.9 a: 
Potassiwii 160 u: __ _ 
Selenium 2.0 u: __ _ 
Silver 1.2 u: __ _ 
Sodium-- 340 u : 
Thalliwn 0.90 u: __ _ 

,vanadium- a.sou: __ _ 
Zinc - 5.3 UJ __ _ 
Cyanide_ 2.0 u: __ _ 

I - :---_, __ _ 
I 

----- --- ----- '- J----:---
- :---_, __ _ 

I - :---
- :---
-'---

Clarity Before: CLEAR 
Clarity After: CLEAR-

I 
I 

M : 
I _, 

P_l P_: 
F_i 
P_I 
P_l 
P_I 
P_I P_: 
P_ l 
P_I 
P_i 
F_l 
P_I 
P_l 
AVI 
P_I 
P_l r_: 
P_I 
P_I 
F_i 
P_l 
P_l 
AS I 

I -· I 

-: 
-• I 

-: _, 
I _ , 
I 

- ' I 
-: 
_I 

Texture: 
Artifacts: 

CLIENT ID= CMS-GW-EB ________________________ _ 

FORM I - IN 
ILM02.l 

oas 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW3160-80 
Contract: ·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) SOIL 

S DG No . : 2 51 7 3 

Lab Sample ID: 25173.07 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: Il8996.D 

Level: (low/med) LOW Date Received: 04/06/96 

% Moisture: not dee. 6 Date Analyzed: 04/10/96 

Soil Extract Volume: {UL) Soil Aliquot Volume: 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chlorornethane 11 
74-83-9---------Brornomethane 11 
75-01-4---------Vinyl Chloride 11 
75-00-3---------Chloroethane 11 
75-09-2---------Methylene Chloride 8 
67-64-1---------Acetone 20 
75-15-0---------carbon D1.sulf1.de 5 
75-35-4---------1,1-Dichloroethene 5 
75-34-3---------1,1-Dichloroethane 5 
540-59-0--------1,2-Dichloroethene ( total) 5 
67-66-3---------Chloroform - 5 
107-06-2--------1,2-Dichloroethane 5 
78-93-3---------2-Butanone 3 
71-55-6---------1,1,1-Trichloroethane 5 
56-23-5---------carbon Tetrachloride 5 
108-05-4--------Vinyl Acetate 11 
75-27-4---------Bromodichloromethane 5 
78-87-5---------1,2-Dichloropropane 5 
10061-01-5------cis-l,3-Dichloropropene 5 
79-01-6---------Trichloroethene 4 
124-48-1--------Dibrornochloromethane 5 
79-00-5---------1,1,2-Trichloroethane 5 
71-43-2---------Benzene 5 
10061-02-6------trans-l,3-D1.chloropropene 5 
75-25-2---------Bromoforrn -- 5 
108-10-1--------4-Methyl-2-Pentanone 11 
591-78-6--------2-Hexanone 11 
127-18-4--------Tetrachloroethene 5 
108-88-3--------Toluene 5 
79-34-5---------1,1,2,2-Tetrachloroethane 5 
108-90-7--------Chlorobenzene -- 5 
100-41-4--------Ethylbenzene 5 
100-42-5--------Styrene 5 
1330-20-7-------Xylene (Total) 5 

I . 

FORM I VOA 

u 
u 
u 
u 
B 

u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

(uL) 

33 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW3160-80 
Contract: Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : EARTHIN SAS No .: SDG No.: 25173 

Lab Sample ID: 25173.07 Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 6 

Soil Extract Volume: ___ (UL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: !18996.D 

Date Received: 04/06/96 

Date Analyzed: 04/10/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether __ J ____ __ 1_1l __ u 

I • 

) 

FORM I VOA 

(uL) 

34 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW3160-80DUP 
Contract: ·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) SOIL 

SDG No.: 25173 

Lab Sample ID: 25173.10 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: !18999.D 

Level: (low/med) LOW Date Received: 04/06/96 

% Moisture: not dee. 6 Date Analyzed: 04/10/96 

soil Extract Volume: (UL) Soil Aliquot Volume: 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 11 
74-83-9---------Brornornethane 

. 
11 

75-01-4---------Vinyl Chloride 11 
75-00-3---------Chloroethane 11 
75-09-2---------Methylene Chloride 9 
67-64-1---------Acetone 9 
75-15-0---------carbon D1.sulf1.de 5 
75-35-4---------1,1-Dichloroethene 5 
75-34-3---------1,1-Dichloroethane 5 
540-59-0--------1,2-Dichloroethene (total)_ 5 
67-66-3---------Chloroform 5 
107-06-2--------1,2-Dichloroethane 5 
78-93-3---------2-Butanone 11 
71-55-6---------1,1,l-Trichloroethane 5 
56-23-5---------carbon Tetrachloride 5 
108-05-4--------Vinyl Acetate 11 
75-27-4---------Bromodichlorornethane 5 
78-87-5---------1,2-Dichloropropane 5 
10061-01-5------cis-l,J-Dichloropropene 5 
79-01-6---------Trichloroethene 5 
124-48-1--------Dibromochlorornethane 5 
79-00-5---------1,1,2-Trichloroethane 5 
71-43-2---------Benzene 5 
10061-02-6------trans-1,3-01.chloropropene 5 
75-25-2---------Brornoforrn -- 5 
108-10-1--------4-Methyl-2-Pentanone 11 
591-78-6--------2-Hexanone 11 
127-18-4----- ---Tetrachloroethene 5 
108-88-3--------Toluene 5 
79-34-5---------1,1,2,2-Tetrachloroethane 5 
108-90-7-- ------Chlorobenzene -- 5 
100-41-4--------Ethylbenzene 5 
100-42-5--------styrene 5 
1330-20-7-------Xylene (Total) 5 

I • 

J 

FORM I VOA 

(uL) 

u 
u 
u 
u 
B 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
ul 

4 1 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW3160-80DUP 
Contract: Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25173 

Lab Sample ID: 25173.10 Matrix: (soil/water) SOIL 

sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 6 

Soil Extract Volume: ____ (uL) 

Column: {pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: !18999.D 

Date Received: 04/06/96 

Date Analyzed: 04/10/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether __ l ______ 1_1l ___ u 

1 . 

FORM I VOA 

(UL) 

42 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-31140-150 
Contract: ·.ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) SOIL 

SDG No.: 25173 

Lab Sample IO: 25173.11 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 119005.0 

Level: (low/med) LOW Date Received: 04/06/96 

% Moisture: not dee. 7 Date Analyzed: 04/11/96 

Soil Extract Volume: (uL) Soil Aliquot Volume: 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chlorornethane 11 
74-83-9---------Brornornethane 11 
75-01-4---------Vinyl Chloride 11 
75-00-3---------Chloroethane 11 
75-09-2---------Methylene Chloride 21 
67-64-1---------Acetone 20 
75-15-0---------carbon 01sulf1de 5 
75-35-4---------1,1-Dichloroethene 5 
75-34-3---------1,1-Dichloroethane 5 
540-59-0--------1,2-Dichloroethene ( total) 5 
67-66-3---------Chloroform - 5 
107-06-2--------1,2-Dichloroethane 5 
78-93 -3---------2-Butanone 3 
71-55-6---------1,1,1-Trichloroethane 5 
56-23-5---------carbon Tetrachloride 5 
108-05-4--------Vinyl Acetate 11 
75-27-4---------Brornodichlorornethane 5 
78-87-5---------1,2-Dichloropropane 5 
10061-01-5------cis-l,3-Dichloropropene 5 
79-01-6---------Trichloroethene 3 
124-48-1--------Dibromochlorornethane 5 
79-00-5---------1,1,2-Trichloroethane 5 
71-43-2---------Benzene 5 
10061-02-6------trans-1,J-D1chloropropene 5 
75-25-2---------Bromoforrn -- 5 
108-10-1--------4-Methyl-2-Pentanone 11 
591-78-6--------2-Hexanone 11 
127-18-4--------Tetrachloroethene 5 
108-88-3--------Toluene 5 
79-34-5---------1,1,2,2-Tetrachloroethane 5 
108-90-7--------Chlorobenzene -- 5 
100-41-4--------Ethylbenzene 5 
100-42-5--------styrene 5 
1330-20-7-------Xylene iTotal) 5 

I . 

, 
FORM I VOA 

{uL) 

u 
u 
u 
u 
B 

u u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
ul 

25 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-31140-15 0 
Contract: ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No . : EARTHIN SAS No.: SDG No.: 25173 

Lab Sample ID: 25173.11 Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level : (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 7 

Soil Extract Volume: ___ (uL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: Il9005 . D 

Date Received: 04/06/96 

Date Analyzed: 04/11/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1.0 

Q 

(UL) 

110-75-8--------2-Chloroethyl Vinyl Ether __ l ______ 1_1l ___ u 

.. 
I 

FORM I VOA 2G 



-. . 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-3260-80 
Contract: ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25173 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/rnL) G 

LOW 

% Moisture: not dee. 13 

Lab 

Lab 

Date 

Date 

sample IO: 25173.01 

File IO: Il8990.D 

Received: 04/06/96 

Analyzed: 04/10/96 

soil Extract Volume: ___ (UL) Soil Aliquot Volume: 

Column: (pack/cap) CAP Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3---------Chloromethane 
74-83-9---------Brornomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total)_ 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4 - --------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-0ichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------0ibromochlorornethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene 
75-25-2---------Bromoform - -
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroetfiene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene - -
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (Total) 

FORM I VOA 

1.0 

Q 

11 
11 
11 
11 

7 
6 
6 
6 
6 
6 
6 
6 

11 
6 
6 

11 
6 
6 
6 
6 
6 
6 
6 
6 
6 

11 
11 

6 
6 
6 
6 
6 
6 
6 

(uL) 

u 
u 
u 
u 
B 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW- 3260-80 
Contract: ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 13 

Soil Extract Volume: ___ (uL) 

Column: (pack/cap) CAP 

SOG No.: 25173 

Lab Sample ID: 25173.0l 

Lab File ID: Il8990.D 

Date Received: 04/06/96 

Date Analyzed: 04/10/96 

Soil Aliquot Volume: 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

110-75-8----- ---2-Chloroethyl Vinyl Ether __ l ______ 1_1l __ u 

FORM I VOA 

(uL) 

50 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-3288-93 
contract: ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) SOIL 

SDG No.: 25173 

Lab Sample ID: 25173.02 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 9 

Lab 

Date 

Date 

File IO: 118991. D 

Received: 04/06/96 

Analyzed: 04/10/96 

Soil Extract Volume: ____ (uL) Soil Aliquot Volume: 

Column: (pack/cap) CAP Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane ---- ---
75-09-2---------Methylene Chloride 
67-64-1---------Acetone -----
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethe_n_e ____ _ 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene----,(~t-o~t-a~l~}== 
67-66-3---------Chloroforrn 
107-06-2--------1,2-oi chlo~r-o-e~t-h_a_n_e ____ _ 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Tricrh~l-o_r_o_e~t~h-a_n_e ___ _ 
56-23-5---------Carbon Tetrachloride 
108-05-4--------Vinyl Acetate ----
75-27-4---------Brornodichlorornethane 
78-87-5---------1,2-Dichloropropane ----
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene - --
124-48-1--------Dibromochloromethane ----79-00-5---------1,l,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-1,3-Dichloropropene 
75-25-2---------Brornoform · --
108-10-1--------4-Methyl-2-Pentanone 

1.0 

Q 

11 
11 
11 
11 
10 
20 

5 
5 
5 
5 
5 
5 

11 
5 
5 

11 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 

u 
u 
u 
u 
B 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

591-78-6--------2-Hexanone ---- 11 .u 
127-18-4--------Tetrachloroethene 5 u 
108-88-3--------Toluene ------ 5 u 
79-34-5---------1,l,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene ______ ::: 
100-41-4--------Ethylbenzene 
100-42-5--------styrene --------
1330-20-7-------Xylene (Total) -------

5 u 
5 u 
5 u 
5 u 
5 u 

' . 

FORM I VOA 

(UL) 

55 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-3288-93 
Contract: ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No . : S DG No . : 2 51 7 J 

Lab Sample ID: 25173.02 Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 9 

Soil Extract Volume: ____ (uL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: Il899l.D 

Date Received: 04/06/96 

Date Analyzed: 04/10/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether __ l ______ 1_1 l ___ u 

' . 

FORM I VOA 

(uL) 

5G 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-3360-7 0 
Contract: ·•b Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHI N SAS No.: 

Matrix: (soil / water) SOIL 

SDG No.: 25173 

Lab Sample ID: 25173.03 

Sample wt / vol: ~-0 (g/ mL) G Lab File ID: !18992.D 

Level: (low/med) LOW Date Received: 04/06/96 

% Moisture: not dee. 6 Date Analyzed: 04/10/96 

soil Extract Volume: ( uL) Soil Aliquot Volume: 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 11 
74-83-9---------Brornomethane 11 
75-01-4---------Vinyl Chloride 11 
75-00-3---------Chloroethane 11 
75-09-2---------Methylene Chloride 8 
67-64-1---------Acetone 12 
75-15-0---------Carbon Disulfide 5 
75-35-4------ ---1,1-Dichloroethene 5 
75-34-3---------1,l-Dichloroethane 5 
540-59-0--------1,2-Dichloroethene (total} 5 
67-66-3---~-----Chloroform -

5 
107-06-2--------1,2-Dichloroethane 5 
78-93-3---------2-Butanone 11 
71-55-6---------1,1,1-Trichloroethane 5 
56-23-5---------carbon Tetrachloride 5 
108-05-4--------Vinyl Acetat e 11 
75-27-4---------Bromodichloromethane 5 
78-87-5---------1,2-Dichloropropane 5 
10061-01-5------cis-l,J-Dichloropropene 5 
79-01-6---------Trichloroethene 5 
124-48-1--------Dibromochloromethane 5 
79-00-5---------1,1,2-Trichloroethane 5 
71-43-2---------Benzene 5 
10061-02-6------trans-l,3-Dichloropropene 5 
75-25-2---------Bromoform - - 5 
108-10-1--------4-Methyl-2-Pentanone 11 
591-78-6--------2-Hexanone 11 
127-18-4--------Tetrachloroethene 5 
108-88-3--------Toluene 5 
79-34-5- --------1,1,2,2-Tetrachloroethane 5 
108-90-7--------Chlorobenzene -- 5 
100-41-4--------Ethylbenzene 5 
100-42-5--------Styrene 5 
1330-20-7-------Xylene (Total} 5 

J 

FORM I VOA 

(UL) 

u 
u 
u 
u 
B 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u . 
ul 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW- 3360-70 
Contract: Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25173 

Lab Sample ID: 25173.03 Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee . 6 

Soil Extract Volume: ____ (UL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: !18992.D 

Date Received: 04/06/96 

Date Analyzed : 04/10/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1.0 

Q 

110-75-8--------2-Chloroethyl Vinyl Ether __ l _ _ ____ 1_1l ___ u 

FORM I VOA 

(uL) 

62 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-3390-95 
contract: Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) SOIL 

SOG No.: 25173 

Lab Sample ID: 25173,04 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: Il8993.D 

Level: (low/med) LOW Date Received: 04/06/96 

% Moisture: not dee. 8 Date Analyzed: 04/10/96 

soil Extract Volume: (uL) Soil Aliquot Volume: 

Column: {pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 11 
74-83-9---------Bromomethane 11 
75-01-4---------Vinyl Chloride 11 
75-00-J---------Chloroethane 11 
75-09-2---------Methylene Chloride 12 
67-64-1---------Acetone 27 
75-15-0---------carbon 01sulf1de 5 
75-35-4---------1,1-Dichloroethene 5 
75-34-3---------1,1-Dichloroethane 5 
540-59-0--------1,2-Dichloroethene (total} 5 
67-66-3---------Chloroform - 5 
107-06-2--------1,2-Dichloroethane 5 
78-93-3---------2-Butanone 11 
71-55-6---------1,1,1-Trichloroethane 5 
56-23-5---------carbon Tetrachloride 5 
1 08- 05-4--------Vinyl Acetate 11 
75-27-4---------Bromodichlorornethane 5 
78-87-5---------1,2-Dichloropropane 5 
10061-01-5------cis-l,3-0ichloropropene 5 
79-01-6---------Trichloroethene 5 
124-48-1--------Dibrornochlorornethane 5 
79-00-5---------1,1,2-Trichloroethane 5 
71-43-2---------Benzene 5 
10061-02-6------trans-l,3-Dichloropropene 5 
75-25-2---------Brornoform -- 5 
108-10-1--------4-Methyl-2-Pentanone 11 
591-78-6--------2-Hexanone ll 
127-18-4--------Tetrachloroethene 5 
108-88-3--------Toluene 5 
79-34-5---------1,1,2,2-Tetrachloroethane 5 
108-90-7--------Chlorobenzene -- 5 
100-41-4--------Ethylbenzene 5 
100-42-5--------styrene 5 
1330-20-7-------Xylene (Total) 5 

.. 
FORM I VOA 

(UL) 

u 
u 
u 
u 
B 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-3390-95 
Lab Name: SWL-TULSA 

Lab Code: SWOK 

Contract: 

case No.: EARTHIN SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moist~re: not dee. 8 

Soil Extract Volume: ____ (uL) 

Column: (pack/cap) CAP 

S DG No . : 2 5173 

Lab Sample ID: 25173.04 

Lab File ID: 118993.D 

Date Received: 04/06/96 

Date Analyzed: 04/10/96 

Soil Aliquot Volume: 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug /Kg) UG/KG Q 

110-75-8--------2-Chloroethyl Vinyl Ether __ J ______ 1_1l ___ u 

, 
FORM I VOA .... ,. 

(uL) 

68 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-3460-80 
Contract: "',ab Name: SWL-TULSA 

Lab Code: SWOK Case No . : EARTHIN SAS No.: 

Matrix: (soil/water) SOIL 

S DG No . : 2 5 1 7 3 

Lab Sample ID: 25173.05 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: I18994.D 

Level: (low/med) LOW Date Received: 04/06/96 

% Moisture: not dee. 4 Date Analyzed: 04/10/96 

Soil Extract Volume: (uL) Soil Aliquot Volume: 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chlorornethane 10 
74-83-9---------Bromomethane 10 
75-01-4---------Vinyl Chloride 10 
75-00-3---------Chloroethane 10 
75-09-2---------Methylene Chloride 7 
67-64-1---------Acetone 6 
75-15-0---------carbon Disulfide s 
75-35-4---------1,1-Dichloroethene 5 
75-34-3---------1,1-Dichloroethane 5 
540-59-0--------1,2-Dichloroethene (total)_ 5 
67-66-3---------Chloroform 5 
107-06-2--------1,2-Dichloroethane 5 
78-93-3---------2-Butanone 10 
71-55-6---------1,1,1-Trichloroethane 5 
56-23-5---------carbon Tetrachloride 5 
108-05-4--------Vinyl Acetate 10 
75-27-4---------Brornodichloromethane 5 
78-87-5---------1,2-Dichloropropane 5 
10061-01-5------cis-1,3-Dichloropropene 5 
79-01-6---------Trichloroethene 8 
124-48-1--------Dibromochloromethane 5 
79-00-5---------1,1,2-Trichloroethane 5 
71-43-2---------Benzene 5 
10061-02-6------trans-1,3-Dichloropropene 5 
75-25-2---------Bromoform -- 5 
108-10-1--------4-Methyl-2-Pentanone 10 
591-78-6--------2-Hexanone 10 
127-18-4--------Tetrachloroethene 2 
108-88-J--------Toluene 5 
79-34-5---------1,1,2,2-Tetrachloroethane 5 
108-90-7--------Chlorobenzene -- 5 
100-41-4--------Ethylbenzene 5 
100-42-5--------styrene 5 
1330-20-7-------Xylene ~Total) 5 

FORM I VOA 

(uL) 

u 
u 
u 
u 
B 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
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l A EPA SAMPLE NO. 
VOLATILE ORGANI CS ANALYSIS DATA SHEET 

MW- 3460- 80 
Contrac t: ·..ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No . : SDG No.: 25173 

Lab Sample ID: 25173.05 Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 4 

Soil Extract Volume: (uL) --- -
Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: Il8994 .D 

Date Received: 04/06/96 

Date Analyzed: 04/10/96 

Soil Aliquot . Volume: 

Dilution Fac tor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG / KG 

1.0 

Q 

110-75-8--------2- Chloroethyl Vinyl Ether _ _ l _____ _ 1_ol ___ u 

' ' 

FORM I VOA 

(uL) 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

MW-34170-175 
Contract: ·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix: (soil/water) SOIL 

SDG No.: 25173 

Lab Sample IO: 25173.06 

Sample wt/vol: s.o (g/mL) G Lab File ID: 118995.D 

Level: (low/med) LOW Date Received: 04/06/96 

% Moisture: not dee. 9 Date Analyzed: 04/10/96 

Soil Extract Volume: (UL) Soil Aliquot Volume: 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 11 
74-83-9---------Bromomethane 11 
75-01-4---------Vinyl Chloride 11 
75-00-3---------Chloroethane 11 
75-09-2---------Methylene Chloride 15 
67-64-1---------Acetone 37 
75-15-0---------carbon Disulfide 5 
75-35-4---------1,1-Dichloroethene 5 
75-34-3---------1,1-Dichloroethane 5 
540-59-0--------1,2-Dichloroethene (total}_ 5 
67-66-3---------Chloroform 5 
107-06-2--------1,2-Dichloroethane 5 
78-93-3---------2-Butanone 5 
71-55-6---------1,1,1-Trichloroethane 8 
56-23-5---------Carbon Tetrachloride 5 
108-05-4--------Vinyl Acetate 11 
75-27-4---------Bromodichlorornethane 5 
78-87-5---------1,2-Dichloropropane 5 
10061-01-5------cis-l,3-Dichloropropene 5 
79-01-6---------Trichloroethene 37 
124-48-1--------Dibromochlorornethane 5 
79-00-5---------1,1,2-Trichloroethane 5 
71-43-2---------Benzene 5 
10061-02-6------trans-l,3-Dichloropropene 5 
75-25-2---------Bromoform -- 5 
108-10-1--------4-Methyl-2-Pentanone 11 
591-78-6--------2-Hexanone 11 
127-18-4--------Tetrachloroethene 3 
108-88-3--------Toluene 5 
79-34-5---------1,1,2,2-Tetrachloroethane 5 
108-90-7--------Chlorobenzene -- 5 
100-41-4--------Ethylbenzene 5 
100-42-5--------styrene 5 

u 
u 
u 
u 
B 

u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 

1330-20-7-------Xylene (Total) 5 u 

FORM I VOA 

(uL) 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSI S DATA SHEET 

MW-34170-175 
Contract : ~ab Name: SWL- TULSA 

Lab Code : SWOK Case No. : EARTHIN SAS No . : S DG No . : 2 5173 

Lab Sample ID: 25173.06 Matrix: (soil/water) SOIL 

Sampl e wt/vol: 

Level : (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee . 9 

Soil Extract Volume: (UL) ----
Column : (pack/cap) CAP 

CAS NO. COMPOUND 

Lab Fil e ID: Il8995.D 

Date Received : 04/06/96 

Date Analyzed : 04/10/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

1.0 

Q 

110-75-8--------2-Chlo roethyl Vinyl Ethe r __ l ______ 1_1l ___ u 

I ' 

) 

FORM I VOA 

(UL) 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

RINSATEBLK 
·,ab Name: SWL-TULSA 

Lab Code: SWOK 

Contract: 

case No.: EARTHIN SAS No.: 

Matrix: (soil/water) WATER 

S DG No . : 2 51 7 3 

Lab Sample IO: 25173.12 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) ML 

LOW 

Lab File ID: N22120.D 

Date Received: 04/06/96 

Date Analyzed: 04/12/96 % Moisture: not dee. 

Soil Extract Volume: ____ (uL) Soil Aliquot Volume: ___ (uL) 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L 

74-87-3---------Chloromethane 10 
74-83-9---------Bromomethane 10 
75-01-4-------~-vinyl Chloride 10 
75-00-3---------Chloroethane 10 
75-09-2---------Methylene Chloride 6 
67-64-1---------Acetone 760 
75-15-0---------carbon Di.sulfide 5 
75-35-4---------1,1-Dichloroethene 5 
75-34-3---------1,1-Dichloroethane 5 
540-59-0--------1,2-Dichloroethene (total)_ 5 
67-66-3---------Chloroforrn 5 
107-06-2--------1,2-Dichloroethane 5 
78-93-3---------2-Butanone 10 
71-55-6---------1,1,1-Trichloroethane 5 
56-23-5---------carbon Tetrachloride 5 
108-05-4--------Vinyl Acetate 10 
75-27-4---------Bromodichlorornethane 5 
78-87-5---------1,2-Dichloropropane 5 
10061-01-5------cis-1,3-Dichloropropene 5 
79-01-6---------Trichloroethene 5 
124-48-1--------Dibromochloromethane 5 
79-00-5---------1,1,2-Trichloroethane 5 
71-43-2---------Benzene 5 
10061-02-6------trans-l,3-D1.chloropropene 5 
75-25-2---------Brornoform -- 5 
108-10-1--------4-Methyl-2-Pentanone 10 
591-78-6--------2-Hexanone 10 
127-18-4------~-Tetrachloroethene 5 
108-88-3--------Toluene 5 
79-34-5---------1,1,2,2-Tetrachloroethane 5 
108-90-7--------Chlorobenzene -- 5 
100-41-4--------Ethylbenzene 5 
100-42-5--------Styrene 5 
1330-20-7-------Xylene (Total) 5 

' . 

FORM I VOA 

Q 

u 
u 
u 
u 

E 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

RINSATEBLK 
contract: Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25173 

Lab Sample ID: 25173.12 Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

___ (uL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: N22120.D 

Date Received: 04/06/96 

Date Analyzed: 04/12/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.0 

Q 

(UL) 

110-75-8--------2-Chloroethyl Vinyl Ether __ l ______ i_ol ___ u 

' ' 

FORM I VOA 
92 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

RINSATEBLKDL 
Contract: ·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: 

Matrix : (soil/ water) WATER 

SDG No.: 25173 

Lab Sample ID: 25173 . 12DL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) ML 

LOW 

Lab File ID: N22130.D 

Date Received: 04/06/96 

Date Analyzed: 04/12/96 % Moisture: not dee. 

Soil Extract Volume: ____ (UL) Soil Aliquot Volume: __ (uL) 

Column: (pack/cap) CAP Dilution Factor: 5.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

74-87-3---------Chloromethane 50 
74-83-9---------Bromomethane 50 
75-01-4---------Vinyl Chloride 50 
75-00-3---------Chloroethane 50 
75-09-2---------Methylene Chloride 25 
67-64-1---------Acetone 730 
75-15-0---------carbon Disulfide 25 
75-35-4---------1,l-Dichloroethene 25 
75-34-3---------1,1-Dichloroethane 25 
540-59-0--------1,2-Dichloroethene (total)_ 25 
67-66-3---------Chloroforrn 25 
107-06-2--------1,2-Dichloroethane 25 
78-93-3---------2-Butanone 50 
71-55-6---------1,1,1-Trichloroethane 25 
56-23-5---------carbon Tetrachloride 25 
108-05-4--------Vinyl Acetate 50 
75-27-4---------Bromodichlorornethane 25 
78-87-5---------1,2-Dichloropropane 25 
10061-01-5------cis-1,3-Dichloropropene 25 
79-01-6---------Trichloroethene 25 
124-48-1--------Dibromochloromethane 25 
79-00-5---------1,1,2-Trichloroethane 25 
71-43-2---------Benzene 25 
10061-02-6------trans-1,J-Dichloropropene 25 
75-25-2---------Brornoform -- 25 
108-10-1--------4-Methyl-2-Pentanone 50 
591-78-6--------2-Hexanone 50 
127-18-4--------Tetrachloroethene 25 
108-88-3--------Toluene 25 
79-34-5---------1,1,2,2-Tetrachloroethane 25 
108-90-7--------Chlorobenzene -- 25 
100-41-4--------Ethylbenzene 25 
100-42-5--------Styrene 25 
1330-20-7-------Xylene (Total) 25 

' . 
J 

FORM I VOA 

Q 

u 
u 
u 
u 
u 
D 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
ul 
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IA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

RINSATEBLKDL 
Contract: Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: EARTHIN SAS No.: SDG No.: 25173 

Lab Sample ID: 25173. 12DL Matrix: (soil / water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

____ (UL) 

Column: (pack/cap) CAP 

CAS NO. COMPOUND 

Lab File ID: N22130 . D 

Date Received: 04/06/96 

Date Analyzed: 04/12/96 

Soil Aliquot Volume: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

5.0 

Q 

(uL) 

110-75-8--------2-Chloroethyl Vinyl Ether __ l ______ s_ol ___ u 

.. 
I 

FORM I VOA 

".. 9 8 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I 
I 

I 
I 
I 

oos 

EPA SAMPLE NO. 

17307 
L~~ Name: SOUTHWEST LAB OF OK Contract: 
Lab Code: SWOK Case N-o-.-:-2-5173 SAS No.: 

1 _______ _ 

Matrix ( soil/water ) : SOIL 
SDG No.: 25173 

Lab Sample ID: 2517307 
Date Received: 04/06/ 9_6_ Level ( low/med): LOW 

% Solids: 95--:-1 

Concentration Uni ts ( ug/L or mg/ kg d·ry weight): MG/KG 

I I 
I I 

I 
I 

CAS No. Analyte :concentration:c Q lM 
I I I 

--......---- '-------'-7429-90-5 Aluminum_: 1100: 
7440-36-0 Antimony_: 2.7 18 
7440-38-2 Arsenic l 2.5 
7440-39-3 Barium- : 15.1 * p- 1 
7440-41-7 Beryllium: 0.12 sl- P ---7440-43-9 Cadmium : 0.28 B P 
7440-70-2 Calcium- 156000 P 

---'-_* __ IP_ 
p 
F 

7440-47-3 Chromium 4.6 * P ---7440-48-4 Cobalt 2.7 P 
7440-50-8 Copper 15.6 * P-

17439-89-6 ! Iron_=== 10200 _E_*_ P-
17439-92-1 ' Lead 4.0 F-
7439-95-4 Magnesium 39200,- * 'P-
7439-96-5 Manganese 637 -,-E-*- P -'- -7439-97-6 Mercury 0.04 u: AV 1 
7440-02-0 Nickel - 10.3 i P 
7440-09-7 Potassium 322 Bl P 

17782-49-2 Selenium 0.29 Ul W F 
!7440-22-4 Silver 0.30 U ==----_-_ P 
)7440-23-5 , Sodium-- 167 B P 
17440-28 - 0 )Thallium 0.23 B W F 
17440-62-2 : vanadium- 8.1 -*-- P 
l7 440-66-6 : zinc - 36.2 -*-- P-
1 :cyanide 0.33 B - -- AS 
: ----- I -

' ----- - ---- --------

-:---:-
-' 1 _ I I 
-' 1_1 

I I I 
_, 1_1 

I I I 
_, 1_1 

I I I 
- ' 1 _ 1 

Color Before: BROWN 
Color After: YELLOW--

Clarity Before: 
Clarity After: 

Texture : COARSE 
Artifacts: 

~ents: 
\...,CLIENT_ ID_=_MW-31_6.0 1 -8.0' ______________________ _ 

FORM I - IN 
ILM02.1 



009 U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I 
I 
I 
I 
I 

17311 
La~ Name: SOUTHWEST LAB OF OK___ Contract: 
Lab Code: SWOK Case No.: 25173 SAS No.: 

I ~s=D-=G__,,.,.,N_o_. -: --=-2_s_1_7_3_ 

Matrix ( soil/water): SOIL 
Level ( low/med): LOW 

Lab Sample ID: 2517311 
Date Received: 04/06/9_6_ 

% Solids: 91.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I 
I I I 

Analyte :concentration:c Q lM 
I I I 

----- -----'-------'- ---'-7429-90-5 Aluminum : _____ 3530 l * 'P 
7440-36-0 Antimony-: _____ 1.8 lU ==----_-_: P= 
7440-38-2 Arsenic l _____ 4.6 S 1 F 
7440-39-3 Barium -: _____ 46.0 -*--:P-
7440-41-7 , Berylliwnl _____ 0.25 ==----_- P-
7440-43-9 : cadmium l _____ 0.19 IT ___ P-
7440-70-2 : calcium-: ____ 119000 _ 1 ___ P 
7440-47-3 1 Chrornium: _____ 6.4 1 * p 
7440-48-4 Cobalt -: _____ s.o - l==~~~- P 
7440-50-8 Copper=: _____ 14.7 =:_* __ 1 P= 

1 7439-89-6 Iron 10500 _:_E*_ P 

CAS No. 

7439-92-1 Lead_-,-_ -----=-~6.6 _:_s __ F_ 1 
7439-95-4 Magnesiwn ____ 29500 _l_* __ P 
7439-96-5 Manganese _____ 260 _l_E*_ P 
7439-97-6 Mercury _____ 0.04lUl ___ AV 
7440-02-0 Nickel - _____ 13.81 : ___ P 
7440-09-7 Potassium 729 1 - 1 P '- '---7782-49-2 . Selenium _____ o.31:u _w __ F 
7440-22-4 Silver 1 _____ 0.32 l U ___ P 
7440-23-5 Sodium--: _____ 116 1 B ___ 1 P= 
7440-28-0 Thalliwnl _____ 0.30 B W F 
7440-62-2 ' Vanadium- • 9.4 -*-- P 

1
7440-66-6 Zinc -! _____ 34.0 -*-- P-

: Cyanide_· _l _____ 0.89 ==----_-_ AS 
I I :----- - ----:------­
' '-------

1 

---'-

-:----:--- I _ , 
-:----:---_, __ _ 

I _, 
I 

-' I _ , 
Co l or Before: GREY ---
Color After: YELLOW 

Clarity Before: 
Clarity After: 

Texture: MEDIUM 
Artifacts: 

ID= MW-31 14.0 1 -15.0' - ---------------------

FORM I - IN 
ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

L~~ Name: SOUTHWEST LAB OF OK___ Contract: 
Lab Code: SWOK Case No.: 25173 SAS No.: 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
\ .Solids: 90~ 

I 
I 
I 
I 
I 
I 

17301 

-:::-S-:::-0-:::-G----,,N_o_. -: ----,--2-5 _l _7 _3 -

Lab Sample IO: 2'517301 
Date Received: 04/06/9_6_ 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I 
I I 

ICAS No. Analyte :concentration C Q M 
I I 
I I 

17429-90-5 Aluminum I 1200 * p 
-' ---l7440-36-o Antimony_J 3.3 B p -7440-38-2 Arsenic I 1.2 F _I 

7440-39-3 1 Barium 1 5.3 * p --· --- _, 
7440-41-7 Berylliumj 0.05 B p I 

_J 
7440-43-9 Cadmium I 0.22 B p I - • _I 

7440-70-2 Calcium I 169000 p _ I 

7440-47-3 Chromium I 3.2 * p 

-· ---7440-48-4 Cobalt I 1.5 B p --' 7440-50-8 Copper __ : 5.4 * p ---
17439-89-6 Iron I 3850 E* p I 

7439-92-1 Lead I 3.3,_ F I 

7439-95-4 Magnesium l 65000 * p ---7439-96-5 Manganese : 149 E* p 
7439-97-6 , Mercury_ : 0.04 u 1 AV 
7440-02-0 'Nickel 1 2.9 B p I __ 1 -7440-09-7 1 Potassium: 222 u p 
7782-49-2 Selenium_: 0.31 u F 
7440-22-4 Silver I 0.32 u p --' 7440-23-5 Sodium I 165 B p __ I -7440-28-0 Thallium I 0.24 1 U w F _I --- -7440-62-2 Vanadium I 5.7 * p I _, ---7440-66-6. Zinc I 12.8 * p I 

Cyanide_: 1.3 --- AS 
I 
I 

I ---:----:----:-
---'-

002 

Color Before: BROWN 
Color After: YELLOW 

Clarity Before: 
Clarity After: 

Texture: COARSE 
Artifacts: 

'1\ents: 
.LIENT ID= MW-32 6.0'-8.0' -----------------------

FORM I - IN 
ILM02.1 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I 
I 
I 
I 
I 

00 3 

EPA SAMPLE NO. 

17302 
1 -=s-=D-=G:---'."N,='""0-.-:-2,---s__,..1-7 .,....3-

L~~ Name: SOUTHWEST LAB OF OK Contract: 
Lab Code : SWOK Case N-o-.-:-2-5173 SAS No.: 
Matrix ( soil/water ) : SOIL 
Level (low/ med): LOW 

Lab Sample ID: 2517302 
Date Received: 04/06/9_6_ 

% Solids: 89.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I I I 
I I I I 

: Analyte : concentration c: Q M : 
I I I I ------'-,----,---I--------'--- _ 1 7 429-90-5 1 Al uminurn 1 4260 1· * p 1 
I _ I _____ _I_ _I 

7440-36-0 : Antimony : 1.8 u 1 p 1 
- 1 ___ -' 

7440-38-2 ' Arsenic 1 5. 3 • F 1 I _I _1 ____ I 

7440-39-3 lBarium __ : 32.9 _ :_* P_: 
7440-41-7 : Beryllium : o 23 1 1 p 1 • I 1 ____ I 

7440-43-9 : cadmium_: 0.19IUl ___ P_ l 
7440-70-2 1 Calcium 1 93300 1 1 p 1 I _I 1 _ ! ____ I 

7440-47-3 1 Chromium 1 6 s 1 1 * p , I _I ' t _ t ____ 1 

7440-48-4 :cobalt __ : 4.8 : ___ , P : 
7440-50-8 : copper __ : 12.7 ::_* __ :P= l 
7439-89-6 :rro n ___ : 11900 _ :_E*_lP_ l 
7439-92-1 Lead s.o _l ___ lF_: 

1 7439-95-4 Magnesium 31600 1 * 'P 1 _,_ --' -' 
7439-96-5 Manganese 181 E* 1 P 1 - _ , _, 
7439-97-6 Mercury 0.04 u ___ :Av: 
7440-02-0 Nickel - 18.5 ___ :P 1 

7440-09-7 Potassium 854 ___ lP-
7782-49-2 Selenium 0.31 u w F-

CAS No. 

7440-22-4 , silver - 0.32 u ==----_-_ P 
74 40-23-5 :sodium 117 B ___ P 
7440- 28-0 : Thallium o .2s : u _w __ F 
7440-62-2 : vanadium- 10.9 l * P 
7440-66-6 lZinc..,....., __ -: 31.7 : - -.-- P 

Cyanide : 0. 89 l- ___ AS 
-, I 

------ ------: :-.---
------ ______ 1 : -

_____ __ I _ ---
1 - - -----:-

-------:- - - --
-------'- ---1 ---- ---:- :--------:- :-
- - ---- -•- _ ___ I_ 

Color Before: BROWN 
Color After: YELLOW 

Clarity Before: 
Clarity After: 

Texture: MEDIUM 
Artifacts: 

C "tlents: 
.LIENT ID = MW-32 8.8 1 -9.3' ------------------------

FORM I - IN 
ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

La~ Name : SOUTHWEST LAB_OF_OK __ ~ Contract: 
Lab Code: SWOK Case No.: 25173 SAS No.: 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 86--:--J 

I 
I 
I 
I 
I 
I 

17303 

-=s-o"""'G_N_o ___ :_2_5_1_7_3_ 

Lab Sample ID: 2517303 
Date Received: 04/06/9_6_ 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90 - 5 
7440-36-0 
7440-38-2 
7440-39 - 3 
7440-41-7 
7440- 43- 9 
7440-70-2 
7440-47- 3 
7440-48 - 4 
7440-50 - 8 
7439-89-6 
7439-92-1 

, 7439-95 - 4 
7439-96- 5 
7439-97-6 
7440- 02-0 
7440-09-7 
7782-49- 2 
7440-22- 4 

17440-23-5 
7440-28-0 
7440-62-2 
7440 - 66-6 

Analyte Concentration C Q M 

Aluminum 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium -Calcium _ , 
Chromium I 

- ' Cobalt I __ I 

Copper __ l 
Iron I 

I 
Lead I 

I 

Magnesiurn l 
Manganese l 
Mercury_: 

'Nickel I __ , 
Potassium I 
Selenium I 

_ 1 

Silver I 

--' Sodium I 

--' Thallium I 
_I 

Vanadium I 
_1 

, Zinc I 
I 

1cyanide 1 
I _ I 
I I 
I I 

I 
I 

1610 * p 
---

1.9 u p 
0.52 B -w F ---7.2 * p ---0.08 B p 
0.20 u p - I 

63700 p -
3.5 * -p ---1.8 B, p 

7.5 * p 

3810 
_E_*_ 

p 

2.9 1 ,F 
20800 * ' P - __ I _I 

119 E* I p I 
- _ 1 _I 

0.04 u IAVl 
4.9 I 'P I 

- ' - ' 263 B' p I 
I - ' 0.32 U 1 W F I ___ 

0.34 U' p 
I -90.8 Bl p 

0.25 U 1 W F '---4.7 I * p 
-'- --18.S I * p 
_I_ 

0.21 B' AS 
1_ 

-:----:---
'---

_I 
I _, 
I 

- ' I _, 
I _ , 

00~ 

Color Before: BROWN 
Color After: YELLOW 

Clarity Before: 
Clarity After: 

Texture: COARSE 
Artifacts: 

c r "!\ents: 
~LIENT_ID_=_MW-33 6.0'-7.0' ______________________ _ 

FORM I - IN 
ILM02.1 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I 
I 
I 
I 

:~ .· 

005 

EPA SAMPLE NO. 

17304 
L~~ Name: SOUTHWEST LAB OF OK____ Contract: 11 -=----------Lab Code: SWOK Case No.: 25173 SAS No.: SDG No.: 25173 
Matrix (soil/water ) : SOIL Lab Sample ID: 2517304 
Level (low/ med): LOW Date Received: 04/06/9_6_ 
% Solids: 90-:-S 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before: 
Color After: 

I I 
I I 

I I 
I I 

iCAS No. Analyte :concentration C i Q iM 
I I I I 

'------•-----'-------1,7429-90-5 ' Aluminum 1 2410 
_1 ___ 1_1 

I * I p I _1 ____ _ 
_1_ -- · -:7440-36-0 : Antimony_ : 2.8 s: ___ l P_ 

I IF 1
1 7440-38-2 ' Arsenic 1 ______ 1.3 I _I 
1

1
7440-39-3 1 Bariurn 1 21.6 

f --'-----17440-41-7 jBeryllium: 0.14 B 
1

1
7440-43-9 'Cadmium 1 0.25 B I _ I ____ _ 

1

1
7440-70-2 •calcium 1 135000 I _ 1 ___ _ 

1
1 7440-47-3 'Chromium 1 5. 0 I _ I _____ _ 

117440-48-4 'Cobalt 1 ______ 3.7 I __ 1 
1 7440-50-8 •copper I a.a I __ I _____ _ 

7439-89-6 liron 7790 
7439-92-1 Lead 4.8 
7439-95-4 Magnesium 54800 
7439-96-5 Manganese 191 1-•-7439-97-6 Mercury 0,04:u 
7440-02-0 Nickel - 5.7 : 
7440-09-7 Potassium 487lB 

---' -* ' P - __ 1 -

___ iP_ 
Ip _ __ I -

' P _ __ I -

* I p - -- ' -' P ---' -* ' P - --' -E* Ip 
- _1 -

'F ___ I -

* Ip - --' -E* I p - _, -
___ l AV 

Ip 
---' -tp --- F 7782-49-2 Selenium 0.3llU 

7440-22-4 ,Silver -, 0.32lUl 
7440-23-5 Sodium--:----- 137:s: __ _ 

p-

7440-28-0 Thalliuin i O. 24: U: _W_ 
7440-62-2 Vanadium-: a.a: ,-.--

p 
F­
p 
p-7440-66-6 Zinc -: 11.0:-

1
-.--

Cyanide i 1.5:= 1 AS -, 
------ ------:-------
------ ------:-------

-----:-------
------ ------:-------

BROWN 
YELLOW--

-----:-------
-----:-------
-----:-------
----- :-------
----- '-------

Clarity Before: 
Clarity After: 

_, 
I 

-' I 
_ I 

I 
_I 

Texture: COARSE 
Artifacts: 

cr~ents: 
~LIENT_ID_=_MW-33_9.0 1 -9.S ' _____________________ _ 

FORM I - IN 
ILM02.1 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I 
I 
I 
I 

005 

EPA SAMPLE NO. 

17305 
Law Narne: SOUTHWEST LAB OF OK Contract: ______ J _________ _ 

Lab Code: SWOK - Case N-o-.-:-2-5173 SAS No.:___ SDG No.: 25173 
Matrix (soil/water ) : SOIL Lab Sample ID: 2517305 
Level (low/med): LOW Date Received: 04/06/9_6_ 
% $olids: 95--:-i° 

Concentration Units ( ug/L or mg/ kg dry weight): MG/KG 

Color Before: 
Co lor After: 

CAS No. 

7429-90-5 
7440 -36-0 
7440-38-2 
7440-39-3 
7440-41-7 

, 7440-43-9 
17440-70-2 
17440-47-3 
17440-48-4 
l 7440-S0-8 
17439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

BROWN 
YELLOW--

I I I 
I I I 

Analyte Concentration:c: Q M : 
I I I 

------- ' -'--- _1 Aluminum 1600' ' * p 1 

- ----- I _ I _ -- _ I Antimony _______ 2.31B 1 ___ P_ l 
Arsenic ______ 2.2 i_l ___ F_l 

, Barium - 11.4 1 * p 1 

Beryllium -----0.ll lB ,P- ! 
Cadmium ______ o .27: B I p-, 

- I _I 
Calcium _____ 1740001 _ lP_l 
Chromium 4.1: * ' P 1 

Cobalt __ --- ---3. O := ==----_-! P= l 
Copper __ : 9.9 : __ * __ lP_ : 
Iron ___ : 9910 : _ E* P_ l 
Lead_-,--_: 3. 9 i_ l F_ l 
Magnesium : 33200i_l_* __ P 
Manganese : 307 1 

' E* p ,_,_ -
Mercury ' 0.04 1Ul AV 
Nickel - 10.?l P 
Potassium 240lB P 
Selenium 0.29 l U F 
Silver 0.3o:u p 
Sodium-- 176lB P 

,Thalliwn 0.23 l U _w __ F 
Vanadi um- 6.s : * P 1 
Zinc 34.6 1 - -.-- P- 1 _, 
cyanide_ o. 64 , AS: 

- '---

I I 

----- - - --- --'-'---
Clarity Before: 
Clarity After: 

I _ , 
I _, 
I 

- ' I _ , 
I _, 
I _, 
I 

- ' I 
- ' I 
- ' 
Texture: COARSE 
Artifacts: 

cr1ents: 
~LIENT_ID_=_MW-34 6.0 1 -8.0' ______________________ _ 

FORM I - IN 
ILM02.l 



U.S. EPA - CLP 

l 
INORGANIC ANALYSES DATA SHEET 

I 
I 

007 

EPA SAMPLE NO. 

17306 
L~~ Name: SOUTHWEST LAB OF OK___ Contract: 
Lab Code: SWOK Case No.: 25173 SAS No.: 

I 
I 
I 1 ___ ...,..... _____ _ 

Matrix (soil/water): SOIL 
SOG No.: 25173 

Lab Sample ID: 2517306 
Date Received: 04/06/9_6_ Level (low/med): LOW 

% Solids: 90-:-i 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I 
I 

CAS No. : Analyte 
I 

------'---,---:Aluminum 7429-90-5 
7440-36-0 
7440-38 - 2 
7440-39-3 
7440-41-7 
7440-43-9 

:Antimony­
JArsenic -
1 Barium - 1 I __ I 

:serylliumi 
'Cadmium 1 
I _ 1 

'Calcium 1 
_ I 

Chromium: 
Cobalt -: 
Copper-- : 
Iron_=== ' 
Lead ---

Concentration 

4050 
1.8 
2.8 

46.5 
0.23 
0.31 

85000 
7.3 
5.0 

13.5 
10900 

5.3 
28700 

C Q 

* ---u 

* ---
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* ---
* _E_*_ 
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p 
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17439- 97-6 
17440-02-0 
17440-09-7 
17782-49-2 

1Magnesium 
I Manganese 264 1=1=E*_ p 

AV 
p 

7440- 22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

)Mercury 0.04:u 
INickel - 13.31 
1
1
Potassium 837 1

-1 _ 

:selenium o.31 :u 
:silver - o.32IU 
: sodium-- 117 l B 
lThalliwn 0.24 U 
:vanadium- 10.5 
I Zinc - _____ 33.5 
:cyanide 1.3 
I -------: -------

------:----- -------
--- --- :-----
------:-----

p 
F 
p 
p 
F- , ___ , -

* l p - --' -* 'P - --' -___ IAS 
l ---:-

---'-l ---:-
---'-I I 

------:----- -' ,_ 
I I 

------:-----
------:-----
------:-----

_, '-
I I - ' ,_ 
I I 

- ' '- ' I I I ______ 1 ____ _ 
-' 1_1 

Color Before: GREY ---Color After: YELLOW 
Clarity Before: 
Clarity After : 

Texture: MEDIUM 
Artifacts: 

Cp,'"'ments: 
\.,f.LIENT_ID_=_MW-34_17.0'-17.5' ____________________ _ 
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"Ir, I\"\ ' 1-..:::::Ci! , - "'- ~ -25 I\ 25 - ' x -
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,,\_ " ... ..... - 1'-"' ::--

~ i':s,.. 1, . 
------ --- ··-- ---,_ -0 - - -~ 0 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE JN MILLIM ETERS 

I COBBLES I GRAVEL I SAND I SILT I CLAY I 
Boring Sample 1 

Atterberg Limits ' % % % % %' Ory Oen&ity Pa,moaDility • Spociflc • CEC Depth, ft. USCS Classification pH 
No. No. LL Pl Pl G,avel Sand Sij1 Clay MolslU18 lbs/cu fl. cm/sec Gravily meq/ 100g 

e MW-3 1 GRAB 8.0 • 8.5 SP-SM, Poorly Graded Sand 11.7 83.2 3.3 1.8 .. 
!visual) 

!II MW-31 GRAB 11.5 - 12.0 SW-SM. Well Graded Sand 23.4 69.2 5.6 1.8 .. 
(visual) 

.&. MW-3 1 S·l 13.0 • 14.0 SC-SM, Clayey Sand (visual) 7.3 43. 1 32.5 17 .1 10.8 131.1 5 .2x10·
9 

* MW-32 GRAB 6.0 · 8.0 SM, Silty Sand (visual) 22.9 59.3 14.9 2 .9 .. 

X MW-32 GRAB 8.0 • 8.8 SP-SM, Poorly Graded Sand 
(visual) 

24 .9 70.1 3.6 1.4 .. 

0 MW·32 S-1 10.0-10.5 CL-ML, Sandy lean Clay 8.1 4 1.9 31.9 18. 1 .. 
(visual) 

&711 Client Project No. 07026.08 Project Franklin-Curtis CM S 
Report Date 4-29-96 Location Franklin, Indiana 

-
EEi Proiect No. 3831 Client Eart h Tech 

SUMMARY OF LABORATORY TEST RESULTS 1 ASTM O 422 & D 2487 
~ ASTM D 4318 

Earth Exploration, Inc. 3 ASTM D 2216 I! a 
7770 West New York Street 4 ASTM D 5084 ... Indianapolis, Indiana 4621 4 6 ASTM D 854 ~ 
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GRAIN SIZE IN MILLIM ETERS 

I COBBLES I GRAVEL I SAND I SILT I CLAY I 
Boring Sample I Atterberg Limits ' % % % % %' Ory Density Ponneabilit y,. Spoc,tic ' CEC Depth, ft. uses Classification pH 

No. No. LL PL Pl Graval Sand Sdt Clay MO<SIUfO lbs/cu It. cm/sec G1avt1y meq/1000 

e MW-33 GRAB 8.0 • 8 .5 SP, Poofly Graded Sand 
(visual) 0.1 96.7 1.1 2.1 .. 

IIi MW-33 GRAB 8.5 • 9.0 SP. Poorly Graded Sand 7.3 89.5 1.6 1.6 .. 
(visual) 

.A MW-34 GRAB 6.0- 8.0 SW-SM, Well Graded Sand 
(visual) 

13. 1 79.5 5.2 2.2 .. 

* MW-34 GRAB 12.5 -13.0 SW-SM, Well Graded Sand 
(visual) 

26.9 67.7 3.7 1. 7 .. 

X SB-1 GRAB 3.0 · 3.5 SM, SUtv Sand (visual> 7 .5 73.8 11 .9 6 .8 .. 

0 SB-1 S-1 5.0 • 5.5 CL·ML, Sandy Lean Clay 
(visual> 

4 .3 38.3 37.8 19.6 10.6 137.3 4 .ox10·
1 

&/JI Client Project No. 07026.08 Project Franklin-Curtis CMS 
Report Date 4-29-96 Location Franklin, Indiana 

-
EEi Project No. 3831 Client Earth Tech 

SUMMARY OF LABORATORY TEST RESULTS 1 ASTM O 422 & 0 2487 
2 ASTM 04318 

Eerth Exploration, Inc. 3 ASTM02216 I! a 
7770 West New York Street 4 ASTM O 5084 .. Indianapolis, Indiana 46214 5 ASTM D 854 ~ 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

SILT OR CLAY 
coarse fine coarse medium fine 

Sample Identificat ion USCS Classificat ion MC% j LL PL Pl Cc Cu 

•I MW-3 1 GRAB 8'-8.5 ' SP-SM. Poorly Graded Sand fvisuall .. I 1.05 3.8 
% Gravel ( >4.75mm I % Sand ( 4.75 to .075mm I I % Silt I .075 to .005 mm I % Clay I < .005mm I 

11. 7 83.2 I 3.3 1.8 

Grain Size (mm) I % Passing Grain Size {mm) I % Passing Grain Size (mm) I % Passing 

64.0 0 .5 22.0 0.016 2.8 

16.0 97.0 0.25 8.7 0 .008 2.3 

4 .0 85.6 0.125 5 .8 0.005 1.8 

2.0 74.5 0 .075 5.1 0 .002 1 .0 

1.0 52.8 0.050 3 .9 

Ewm 
PROJECT Franklin-Curtis CM S 
LOCATION Franklin, Indiana 
CLIENT Earth Tech CLIENT ID NO. 07026.08 

v'/laJ4t70V i EEi PROJECT NO. 3831 DATE 4-29-96 

! ~--•- GRAIN SIZE DISTRIBUTION CURVE 
Earth Exploration, Inc. 

7770 West New York Street Indianapolis, Indiana 46214 ... 317-273-1690 / 317-273-2250 (Fax) ,,j 
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GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL I SAND 
SILT OR CLAY 

I coarse I fine !coarse medium fine 

Sample Identification uses Classification MC% LL PL Pl Cc Cu 

•I MW-3 1 GRAB 11 .5'-12' SW-SM, Well Graded Sand (visuall -- 2.10 15.5 
% Gravel ( >4.75mm l % Sand ( 4 .75 to .075mm) % Silt ( .075 to .005 mm I % Clay ( < .005mm I 

23.4 69.2 5 .6 1.8 

Grain Size (mm) % Passing Grain Size (mm) % Passing Grain Size (mm) % Passing 

64.0 0 .5 16.7 0 .016 3.7 

16.0 99.2 0.25 11 .1 0 .008 2.4 

4 .0 70.6 0.125 8.6 0.005 1.8 

2.0 46.3 0 .075 7.4 0.002 1.1 

1.0 28.4 0.050 5.8 
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PROJECT Franklin-Curtis CMS 
LOCATION Franklin, Indiana 

i& 
CLIENT Earth Tech CLIENT ID NO. 070 26.08 
EEi PROJECT NO. 3831 DATE 4-29-96 

GRAIN SIZE DISTRIBUTION CURVE 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine !coarse medium I fine 

Sample Identification USCS Classification MC% LL PL Pl Cc Cu 

•I MW-31 S-1 13'-1 4 ' SC-SM, Clayey Sand (visuall 10.8 
% Gravel ( >4.75mm I % Sand I 4.75 to .075mm I % Silt f .075 to .005 mm l I % Clay f < .005mm l 

7.3 43.1 32.5 I 17. 1 

Grain Size (mm) I % Passing Grain Size (mm) % Passing Grain Size (mm) I % Passing 

64.0 0 .5 78.9 0 .016 27.6 

16.0 99.1 0 .25 69.3 0 .008 21.4 

4 .0 92.5 0 .125 57.4 0 .005 17.1 

2.0 91.9 0.075 49.6 0 .002 12.2 

1.0 86.7 0 .050 41 .9 

& /1-1 
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CLIENT Earth Tech CLIENT ID NO. 07026.08 

J?O'J47/0V f EEi PROJECT NO. 3831 DATE 4-29-96 

I! GRAIN SIZE DISTRIBUTION CURVE 
Earth Exploration, Inc. 

7770 West New York Street Indianapolis, Indiana 46214 
"'- 317-273-1690 / 317-273-2250 (Fax) .... 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

SILT OR CLAY I coarse fine !coarse medium fine 

Sample Identification uses Classificat ion MC% LL PL I Pl Cc Cu 

•I MW-32 GRAB 6'-8' SM, Silty Sand (visual! --
% Gravel ( >4.75mm ) %Sand I 4 .75 t o .075mm I % Silt ( .075 to .005 mm I % Clay ( < .OOSmm I 

22.9 59.3 14.9 2.9 

Grain Size (mm) % Passing Grain Size (mm) % Passing Grain Size (mm) % Passing 

64.0 0 .5 44.4 0 .016 6.0 

16.0 92.3 0 .25 30.0 0 .008 3.8 

4 .0 74 .6 0 .125 20.3 0 .005 2.9 

2.0 64.5 0.075 17.8 0 .002 2 .0 

1.0 54.9 0 .0 50 14.0 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine coarse medium fine 

Sample Identification uses Classification MC% LL PL Pl Cc Cu 

•I MW-32 GRAB 8'-8.8' SP-SM. Poorly Graded Sand (visual) .. 0.73 8 .8 
% Gravel I >4.75mm) % Sand I 4 .75 to .075mm I % Silt I .075 to .005 mm I % Clay ( < .005mm I 

24.9 70.1 3.6 1.4 

Grain Size (mm) % Passing Grain Size (mm) % Passing Grain Size (mm) % Passing 

64.0 0.5 28.8 0 .016 2.8 

16.0 88.9 0.25 12.2 0 .008 1.9 

4.0 72.5 0 .125 6.3 0 .005 1.4 

2.0 62.0 0.075 5.0 0 .002 1 .1 

1.0 48.0 0 .050 3 .7 

Ewm 
PROJECT Franklin-Curtis CMS 
LOCATION Franklin, Indiana 

i& 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine coarse medium fine 

Sample Identification uses Classification MC% LL PL Pl Cc Cu 

•I MW-32 S-1 10'·10.S' CL•ML. Sandy Lean Clay (visual) --
% Gravel I >4.75mm) % Sand ( 4 .75 to .075mm I % Silt ( .075 to .005 mm I % Clay ( < .005mm I 

8.1 41.9 31.9 18.1 

Grain Size (mm) I % Passing Grain Size (mm) I % Passing Grain Size (mm) % Passing 

64.0 0 .5 78.2 0 .016 29.1 

16.0 98.2 0.25 69.1 0 .008 22.0 

4.0 91.5 0 .125 57.5 0.005 18.1 

2.0 90.1 0 .075 50.0 0.002 12.3 

1.0 84.0 0 .050 42.3 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

SILT OR CLAY 
coarse I fine !coarse medium I fine 

Sample Identification uses Classification MC%! LL I PL Pl Cc Cu 

•I MW-33 GRAB 8'-8.S' SP. Poorly Graded Sand (visuall -- I I 1.25 2 .4 
% Gravel ( > 4.75mm) % Sand ( 4 .75 t o .075mm I % Silt ( .075 to .005 mm ) % Clay I < .00 5mm ) 

0 . 1 96.7 1.1 2.1 

Grain Size (mm) % Passing Grain Size (mm) % Passing Grain Size (mm) I % Passing 

64 .0 0.5 71 .0 0 .016 2.6 

16.0 100.0 0 .25 23.2 0 .008 2.6 

4 .0 99.7 0 .125 4.6 0 .005 2 .1 

2 .0 98.7 0 .075 3.2 0 .002 1 . 1 

1.0 92.7 0 .050 2.6 I 
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CLIENT Earth Tech CLIENT ID NO. 07026.08 
EEi PROJECT NO. 3831 DATE 4-29-96 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

SILT OR CLAY coarse fine coarse medium I fine 

Sample Identification I USCS Classificat ion MC% LL PL Pl Cc Cu 

•I MW-33 GRAB 8.5'-9' I SP, Poorly Graded Sand (visual) -- 1.33 2 .4 
% Gravel ( > 4 .75mm I % Sand I 4 . 75 to .075mm I % Silt ( .075 to .005 mm I % Clay ( < .00 5mm ) 

7.3 89.5 1.6 1.6 

Grain Size (mm) % Passing Grain Size (mm) I % Passing Grain Size (mm) % Passing 

64.0 0.5 76.5 0 .016 1.8 

16.0 95.2 0 .25 23.6 0 .008 1.8 

4 .0 92.5 0 .125 5.1 0 .005 1.6 

2.0 91 .9 . 0 .075 3.2 0 .002 1.0 

1.0 90.7 0 .050 2.3 

& /JI 
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LOCATION Franklin, Indiana 
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CLIENT Earth Tech CLIENT ID NO. 07026.08 
EEi PROJECT NO. 3831 DATE 4-29-96 

GRAIN SIZE DISTRIBUTION CURVE 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

SILT OR CLAY 
coarse fine coarse medium fine 

Sample Identification USCS Classification MC% LL PL Pl Cc Cu 

•I MW-34 GRAB 6'-8' SW-SM, Well Graded Sand (visual) -- 1.51 8 .6 
% Gravel I >4.75mm I % Sand ( 4 . 75 to .075mm I % Silt ( .075 to .005 mm I % Clay ( < .005mm I 

13.1 79.5 5.2 2.2 

Grain Size (mm) I % Passing Grain Size (mm) I % Passing Grain Size (mm) % Passing 

64.0 0 .5 21 .3 0 .016 4.1 

16.0 99.1 0 .25 11 .8 0 .008 2.9 

4.0 83. 1 0 . 125 8.5 0 .005 2.2 

2.0 67.7 0 .075 7.4 0.002 1.5 

1.0 45.1 0 .050 6 .0 

Dwm PROJECT Franklin-Curtis CMS 
LOCATION Franklin, Indiana 

im 
CLIENT Earth Tech CLIENT ID NO. 07026.08 
EEi PROJECT NO. 3831 DATE 4-29-96 

GRAIN SIZE DISTRIBUTION CURVE 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine coarse medium fine 

Sample Identification USCS Classification MC% LL PL I Pl Cc Cu 

•I MW-34 GRAB 12.5'-13' SW-SM, Well Graded Sand (visual) ·- 1.1 4 13.8 
% Gravel ( >4.75mm l % Sand ( 4. 75 to .075mm I % Silt ( .075 to .005 mm I % Clay I < .005mm I 

26.9 67.7 3 .7 1.7 

Grain Size (mm) % Passing Grain Size (mm) % Passing Grain Size (mm) % Passing 

64.0 0 .5 20.0 0 .016 3.2 
16.0 97.4 0 .25 11 . 1 0 .008 2.2 

4.0 68.3 0.125 6.8 0.005 1. 7 

2.0 49.0 0 .075 5.4 0.002 1. 1 

1.0 33.0 0.050 4 .5 
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PROJECT Franklin-Curtis CMS 
LOCATION Franklin, Indiana 

i& 
CLIENT Earth Tech CLIENT ID NO. 07026.08 
EEi PROJECT NO. 3831 DATE 4-29-96 

GRAIN SIZE DISTRIBUTION CURVE 
Earth Exploration, Inc. 

7770 West New York Street Indianapolis, Indiana 46214 ... 317-273-1690 / 317-273-2250 (Fax) --' 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine coarse medium fine 

Sample Identification uses Classification MC% LL PL Pl Cc Cu 

•I SB-1 GRAB 3'-3.5' SM. Silty Sand (visual) .. 
% Gravel I >4.75mm I % Sand ( 4 . 75 to .075mm I % Silt I .075 to .005 mm} % Clay I < .005mm ) 

7 .5 73.8 11 .9 6.8 

Grain Size {mm) % Passing Grain Size (mm) % Passing Grain Size (mm) % Passing 

64.0 0 .5 47.0 0 .016 10.7 

16.0 99.8 0 .25 31.4 0 .008 8 .0 

4.0 90.0 0.125 22.2 0.005 6 .8 

2.0 79.9 0 .075 18. 7 0.002 4 .9 

1 .0 64.6 0 .050 15.8 
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PROJECT Franklin-Curtis CMS 
LOCATION Franklin, Indiana 
CLIENT Earth Tech CLIENT ID NO. 07026.08 

7lO'J4llOV i EEi PROJECT NO. 3831 DATE 4-29-96 

I! GRAIN SIZE DISTRIBUTION CURVE 
Earth Exploration, Inc. - · 7770 West New York Street Indianapolis, Indiana 46214 ... 317-273-1690 / 317-273-2250 (Fax) _. 
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GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL I SAND 
SILT OR CLAY 

I coarse fine lcoarse medium fine 

Sample Identification uses Classification MC% LL PL Pl Cc Cu 

•I SB•l S- l 5 ·.5.s · CL-ML, Sandy Lean Clay (visual) 10.6 
% Gravel I >4.75mm) % Sand ( 4 .75 to .07 5mm I % Silt ( .075 to .005 mm I % Clay ( < .005mm ) 

4 .3 38.3 37.8 19.6 

Grain Size (mm) I % Passing Grain Size (mm) % Passing Grain Size (mm) I % Passing 

64.0 0.5 82.9 0 .016 33.7 

16.0 100.0 0.25 74.8 0 .008 24.9 

4.0 95.1 0.125 64.3 0 .005 19.6 

2.0 92.9 0 .075 57.4 0 .002 12.9 

1.0 87.8 0.050 49.2 
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PROJECT Franklin-Curtis CMS 
LOCATION Franklin, Indiana 

~Iii! 
CLIENT Earth Tech CLIENT ID NO. 07026.08 
EEi PROJECT NO. 383 1 DATE 4-29-96 

GRAIN SIZE DISTRIBUTION CURVE 
Earth Exploration, Inc. 

7 770 W est New York St reet Indianapolis, Indiana 4621 4 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITS C BROKSN ARROW, OK 74012•1421 (919) 2S1·2BSS 

Client Name: THE EARTH TECHNOLOGY CORPORATION 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

Client ID: 

SWLO ID: 

Collected: 

CMS-GW-MW-31 

25242.02 

Project ID: 

Report: 

Report Date: 

FRANKLIN SITE 

25242.02 

Page: 1 
Received: 

04/09/1996 
04/12/1996 Last Modified: 

05/06/1996 
05/06/1996 Matrix: Water 

OATS: 

TSST SXTRACTSD 

ALKALINITY 

A/1&:NABLS CN 04/2]/" 

HAADN&:SS 

TDS 

TSS 

NO• NOT D6TSCT60 A.BOVS QUANTITATION LIMIT 

B • ANAL'lT&: DSTSCTSD IN Bt.ANK AS WSLL AS SA/1PLS 

I • ~"NABL.: TO QUANTITATS DUS TO i,ATRIX INTSRFSRSNCS 

1-,~0T APPLtCABLS 

~ology: SM • STANDARD MSTIIODS, 16~h SOITION, 1995 

SPA• #6PA600 / 4 · 79 · 020, MARCH 19BS 

D6T6CTION OATS MSTHOD 

LIMIT UNITS RSSULTS ANALYZSD RSF6R6NC6 

INORGANICS ••• 

20 

10.0 

10 

10 

mg/1 2B5 04/22/'6 SM 40l/&:PA 310.1 

ug/1 NO 04/23/'6 SM U2P/SW 9010 

mg/l 380 OS/01/H SM 3148/BPA ll0.2 

mg/1 492 04/12/'6 SPA 150.1 

mg/l 11 04/12/H SPA 160,2 

• SURROGATS RBCOVSR'l Otn'SIDB OF QC LIMITS 

D • SURROGATBS OILtrt'SO Otn' 

J • SSTIMATSD VALUS: CONCSNTRATION BBLOW LIMIT OF QUA:ITl1~TION 

SW• SPA MSTHODOLOG'l , "#SW846", THIRD SDITION, NOVSMBSR 1986 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITB C BROKBN ARROW, OK 74012·1421 (918) 251-2858 

Client Na.me: THE EARTH TECHNOLOGY CORPORATION 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

Client ID: 

SWLO ID: 

Collected: 

CMS-GW-MW-32 

25242.05 

Project ID: 

Report: 

Report Date: 

FRANKLIN SITE 

25242.05 

Page: 1 
Received: 

04/09/1996 
04/12/1996 Last Modified: 

05/06/1996 
05/06/1996 Matrix: Water 

OATS 

TBST S'XTRACTBD 

ALKALINITY 

AHS'NABLS' CN 04 /23 /96 

HAADNBSS 

TOS 

TSS 

ND • NOT D6T6CT6D ABOVB QUANTITATION LIMIT 

B • ANALYTB DBTliCTliO IN BLANK AS WliLL AS SAHl'L6 

I • c"NABLB TO QUANTITAT6 DU6 TO ;\,\TRIX IITT6RFliRBNCS 

N • NOT Al'l'LICASLB 

dology: SH • STANDARD HBTHODS, 16th SDITION, 1985 

BPA • #6PA600/4•79•020, HAAClf 1985 

DBTBCTION OATB 11BTHOD 

LIMIT UNITS RS'SULTS ANAL¥ZBD RBF8RS'NC8 

..... INORGANICS ••• 

20 

10.0 

l 

10 

10 

mg/1 2'9 04/22/ 96 SH 403/Bl'A 310.l 

ug/1 ND 04/23 / 96 SH H2F/ SW 9010 

mg/1 332 05/01/ 96 SH 314B/ 8PA 130.2 

mg/1 395 04/12/96 si>A u0.1 

a,g/l NO 04/12/9' BPA 160 . 2 

• • SURROGATB RSCOVBRY OUTSIDB OF QC LIMITS 

D • SURROGATBS DILUTBD OUT 

J • BSTIHATSD VALUB: CONCBNT~ATION BBLOW LIMIT OF QUAITTI1~TION 

SW• SPA HBTHODOLOGY, "#SW846", THIRD EDITION, NOVSHBBR 1996 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. AL8/l.NY SUITS C BROKEN ARROW, OK 74012·1421 ( 918) 2S1· 28S8 

Client Name: THE EARTH TECHNOLOGY CORPORATION 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

Client ID : 

SWLO ID : 

CMS-GW-MW-33 

25242.06 

Project ID: 

Report: 

FRANKLIN SITE 

25242.06 

Collected: 
Received: 

04 /0 9 /1996 
04/12/1996 

Report Date: 05 / 06/1996 
Last Modified: 05/06/1996 

Page: 1 
Matrix: Water 

OATS 

TBST 6XTRACT60 

ALKAl.INITY 

AN6NA.BL6 CN 04 / 23 / U 

KARDN£SS 

TOS 

TSS 

ND• NOT D6TSCTSD A.BOVE QUANTITATION LIMIT 

8 • ANALYT6 DiT6CTiD IN BLANK AS WSLL AS SAMPLS 

I • ~llABLi TO QUANTITATB DUI> TO :IATRIX INT6RF6RSNCII 

,--.~ NOT APPLICA.BLB 

\./dology: SM • STANDARD MBTHODS, 16th iDITION, 198S 

l>PA • •IIPA,o0/ 4 • 79•0 20, MAACH 1985 

DBTBCTION OATS METHOD 

LIMIT UNITS RBSULTS ANALYZIID REFERENC8 

INORGAN!CS ••• 

20 

10 . 0 

1 

10 

10 

•g/1 2,0 04 / 22 / 9' SM 403 /IIPA 310 . l 

ug/ 1 ND 0 4 / ll / H SM U 2F / SW 9010 

1&9/ l HZ OS / 01/9' SM 3148/ El.'A 130.2 

,og/1 u, 04/ U/'5 SPA uo . 1 

mg/ 1 26 04/12/9' BPA 1'0.2 

• SURROGAT6 RBCOVSRY OUTSIDI> OF QC LIMITS 

D • SURROGATBS DILUTBD OUT 

J • BSTIMATBD VA!.,U8: CONCBNT~ATION BSLOW LIMIT OF QUANTI1~TION 

SW• SPA MSTHODOC.OOY , ·•swa.,-. THIRD BDITION, NOV6H86R 1986 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. ALBANY SUITS C BROKSN ARROW, OK 74012-1421 (918) 251-2858 

Client Name: THE EARTH TECHNOLOGY CORPORATION 
5010 STONE MILL ROAD 
BLOOMINGTON, IN 47408 

Client ID: 

SWLO ID: 

Collected: 

CMS-GW-MW-34 

25242.07 

Project ID: 

Report: 

Report Date: 

FRANKLIN SITE 

25242.07 

Page: 1 
Received: 

04/09/1996 
04/12/1996 Last Modified: 

05/06/1996 
05/06/1996 Matrix: Water 

OATS 

TSST &XTR.>.CTSD 

AL.KALINITY 

AMSNABLS QI 04/23/H 

HAADNSSS 

TDS 

TSS 

ND• NOT OSTSCTSD ABOVS QUANTITATION LIMIT 

B • ANALITI! 06T6CT6D IN BLANK AS W6LL AS SANPLS 

• .=Ls TO QUANTITATS DUS TO ''.1'.TRIX IN"l'SRFSRSNCB 

N • NOT APPLICABLI! 

?dology: SM • STAflOAAD METHODS, 16th SDITION, 198S 

SPA• #SPA600 / 4·79-0l0, MARCH 1995 

DSTSCTION OATS MSTHOO 

LIMIT UNITS RS:SULTS ANAL'lZBD RSFBRSNCS 

INORGANICS ••• 

20 

10.0 

l 

10 

10 

mg/1 2'3 04/22/96 SM 40J/SPA l10 .1 

ug/l ND 04/2)/,6 SM -412F/SW ,010 

mg/l 32S 05/01/96 SM 3148/ BPA lJ0.2 

mg/l 399 04/12/96 SPA 160.l 

mg/1 12 04/12/96 SPA 150.2 

• • SURROGATE RSCOVSRY OUTSIDS OF QC LIMITS 

0 • SURROGATSS DILUTSD OUT 

J • SSTIMATSO VALUS: CONCSNr-.;..noN BS LOW LIMIT OF QUANTI:.,:-ION 

SW~ SPA MSTHODOLOGY , •#SW846", THIRD EDITION, NOVEMBER 1996 
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TEST0-0 

SE2000 
Environmental Lo22er 

4/22/96 10:36 

Unit# CHROME_L Test 0 

Serups: INPUT 1 INPUT 2 INPUT 3 
------------ --------- --····--· --------· 

Type Level (F) Level (F) Level (F) 
Mode TOC TOC TOC 
I.D. Pl MW3 1 P2 

j 

! 

Reference I 727.9801 727.6601 727.140 
SG I 1.000 1.000 1.000 
Linearity 0.000 0.000 0.026 
Scale fact0r I 10.000 10.096 10.100 
Offset I 0.000 0.210 0.1 23 
Delay mSEC I 50.000 50.000 50.000 

Step O 04/ 18 10:37:50 
I 

Elapsed Time I INPUT I INPUT 2 INPUT 3 
.................... ................... ................ .. .................. 

0.000 725.927 726.325 726.289 

Page J 



TESTJ-0 

i 
SE2000 

Environmental Lo1?1?er 
4/22/96 10:41 

I 

Unit# CHROME L Test 1 

Setups: INPUT 1 INPUT 2 1 INPUT 3 
------------- ···--·--- -----····· ---------

Type Level (F) Level (F) Level (F) 

Mode roe I roe roe 
l.D. Pl I MW31 P2 

I I 

Reference 727.980 727.660 0.000 
SG l 1.0001 1.000 1.000 
Linearity 0.0001 0.000 0.000 
Scale factor 10.000 10.0961 16.000 
Offset 0.000 0.2101 4.000 
Delay mSEC 50.000 50.000 50.000 

Step 0 04/18 11:49:01 

Elapsed Time INPUT l INPUT 2 INPUT 3 
-·-••--------- ................. ····----- -------··· 

0.000 725.939 726.331 -3.680 
10.000 725.946 728.049 -3.715 
20.000 725.955 728.0591 -3.740 
30.000 725.939 728.046 -3.806 
40.000 725.943 728.040 -3.857 
50.000 725.952 727.889: -3.872 
60.000 725.952 728.049 -3.933 
70.000 725.962 728.059 -3.968 
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TESTI-0 

i I I 

SE2000 
Environmental Loe.l.!er 

4/22/96 10:46 

Unit# CHROME L Test 2 

Setups: INPUT 1 INPlJf 2 I INPUT 3 

--······--·- ·-------- --------- ---------
Type Level (F) Level (F) Level (F) 
Mode roe TOC roe 
I.D. Pl MW31 P2 

Reference 727.980 727.660 727.140 
SG 1.000 1.000 1.000 
Linearity 0.000 0.000 0.026 
Scale factor 10.000 10.096 10.100 
Offset 0.000 0.210 0.123 
Delay mSEC 50.000 50.000 50.000 

I 

Step 0 04/18 13:37:47 
I 

Elapsed Time INPUT I IINPlJf 2 INPUT 3 

·······-·--- --•·••·••--- ---·----· ............... 
0.000 725.958 726.337 727.085 

10.000 725.958 728.052 727.085 
20.000 725.962 728.052 727.072 
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TEST3-0 

SE2000 
Environmental LoJ?J?er 

4/22)96 10:43 

Unit# CHROME L Tesl 3 

Setups: INPUT I INPUT 2 
........... ___ --------- ·-·------

Type Level (F) Level (F) 
Mode TOC TOC 
I.D. Pl P2 

I 

Reference 8.970 8.190 
SG 1.000 1.000 
Linearity 0.000 0.000 
Scale factor I 0.000 10.096 
Offset I 0.000 0.210 
Delay mSEC 50.000 50.000 

l 
Step 0 04/19 08:55: 15 

Elapsed Time INPUT 1 lNPUT2 
................ _ --------- ......... 

0.000 8.922 8.183 
10.000 8.941 8.202 
20.000 8.951 8.212 
30.000 8.960 8.2 18 
40.000 8.963 8.221 
50.000 8.960 8.221 
60.000 8.970 8.228 
70.000 8.970 8.228 
80.000 8.966 8.221 
90.000 8.976 8.231 

100.000 8.966 8.221 
110.000 8.944 8.218 
120.000 8.973 8.228 
130.000 8.982 8.241 
140.000 8.957 8.215 
150.000 8.970 8.228 
160.000 8.970 8.234 
170.000 8.979 8.234 
180.000 8.979 8.241 
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TEST4-0 

I 
SE2000 

Environmental Logger 
4/22/96 10:48 

Unit# CHROME L Test 4 

Serups: INPUT I INPUT 2 
--------·--- --------- ................. 

Type Level (F) Level (F) 
Mode roe TOC 
J.D. Pl P2 

Reference I 8.985 8.205 
SG I 1.000 1.000 
Linearity 0.000 0.000 
Scale factor 10.000 10.096 
Offset 0.000 0.210 
Delay mSEC 50.0001 50.000 

Step O 4/19/1996 12:00:00 PM 

Elapsed Time INPUT I INPUT 2 
....................... --·------ ............ 

0.000 8.959 8.192 
10.000 8.956 8.220 
20.000 8.956 8.224 
30.000 8.950 8.214 
40.000 8.962 8.224 
50.000 8.966 8.233 
60.000 8.966 8.224 
70.000 8.959 8.227 
80.000 8.969 8.233 
90.0001 8.972 8.233 

100.000 8.9561 8.217 
· 110.000 8.934 8.21 l 
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TEST4-l 

I 
SE2000 

Envoronmental Log.1?er 
4/22/96 IO: 50 

Unit# CHROME L Test 4 

Serups: INPUT I INPUT 2 
------------ ····----- ---------

Type Level (F) Level (F) 

Mode TOC roe 
I.D. Pl P2 

I 
Reference 8.985 8.205 
SG 1.000 1.000 
Linearity 0.000 0.000 
ScaJe factor 10.000 10.096 
Offset 0.0001 0.210 
Delay mSEC 50.000 50.000 

Step I 4/19/1996 2:00:00 PM 

Elapsed Time INPUT I INPUT 2 
..................... -------·- ........... 

0.000 9.019 8.230 
10.000 9.000 8.211 
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Appendix D. 

Non-CLP Ground Water Data. 

Sample Number MW-31 MW-32 MW-33 MW-34 

pH 6.68 6.96 6.64 6.74 

Specific Conductance (umho/cm) 0.90 0.70 0.90 0.70 

Temperature (0 C) 10.40 9.10 8.10 10.00 

Dissolved Oxygen (mg/I) 13.70 11.60 11.20 12.40 

Turbidity (Ntu) 14 0 16 22 

Alkalinity (mg/I 285 269 290 263 

Total Hardness (mg/I) 380 332 362 325 

TDS (mg/I) 492 395 428 399 

TSS (mg/1) 11 <10 26 12 



1. Introduction 

Amphenol Franklin Curtis RFJ 
(norganic Data Validation 

April 4 & 5, 1996 Soil Samples 

This report summarizes the validation of 9 soil samples and one rinsate blank collected 
for the Amphenol Franklin Curtis RfI. The samples were analyzed by the Southwest 
Laboratory of Broken Arrow, OK for metals and cyanide (total and amenable). Data 
validation was performed according to the USEPA National Functional Guidelines for 
Inorganic Analysis ( 1994) and the Project QAPP. 

2. Data Package Completeness 

The data package was complete and legible. The laboratory did not analyze the field 
duplicate for MW-31 6.0•8.0 ft. All other analyses requested were completed by the 
laboratory. 

3. Holding Times 

All samples were analyzed within the required holding times. 

4. Calibration Verification Results 

All calibrations were acceptable. Initial calibration verifications (ICV) and continuing 
calibration verifications (CCV) were analyzed at the appropriate frequency and were 
within the 90%-110% control limit. 

5. Field and Laboratory Blanks 

The calibration and preparation blanks for the rinsate sample contained low levels of 
barium, beryllium, copper, selenium, and thalliwn at the MDL. The calibration and 
preparation blanks for the soil samples contained low leve ls of antimony, cadmium, and 
copper at the MDL. No qualification is required since the values were too low to affect 
the sample data. Blanks for cyanide were negative indicating lower absorbance than the 
first blank analyzed. This also would not affect the quality of the data. All other 
laboratory blanks contained no detectable contamination. 
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The rinsate blank contained low levels of copper (22. l ug/1) and zinc (28. 7 ug/1). Metals 
at theses levels would not affect the soil data. No other elements were detected in the 
rinsate blank at the reporting limits .. 

6. ICP Interference Check Sample Results 

ICP interference check samples were analyzed at the required frequency and the results 
were within 20% of the true value. 

7. Laboratory Control Sample Results 

Laboratory control samples were analyzed at the required frequency and were within the 
80%-120% control limit. 

8. Laboratory aod Field Duplicate Results 

A field duplicate was designated on the chain of custody however the laboratory did not 
analyze the sample. The laboratory duplicate exceeded 30% RPO for the following 
parameters: 

Element % RPO 
Aluminum 76.9 
Antimony 39.4 
Barium 64.3 
Cadmium 34.5 
Chromium 57.8 
Cobalt 63.4 
Copper 98.9 
Iron 104.4 
Magnesium 77.7 
Manganese 75.9 
Nickel 46.4 
Vanadium 40.9 
Zinc 84.6 
Cyanide 84.6 

Due to the absence of a field duplicate analysis and the poor precision encountered with 
this sample, the results for the above metals are qualified as estimated (J) in all samples . 

ams4m.doc 2 
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Duplicate precision for amenable cyanide on MW-31 6.0-8.0 ft was 200%. This was 
based on one BDL result (0.5 mg/kg) and the other at 0.74 mg/kg. This result was not 
qualified due to the proximity to the LOD. 

9. Matrix Spike Recovery Results 

MS/MSD samples were not designated on the chain of custody. The laboratory did not 
perform a MS/MSD analysis. 

10. Furnace Atomic Absorption Results 

Duplicate injections were performed for all furnace elements. All duplicate injections 
were within 20% RPO. 

11. ICP Serial Dilution Results 

The ICP Serial Dilutions for iron and manganese exceeded the 10% control limit on all 
samples. The results for these elements are qualified as estimated (J) due to matrix 
interference. 

12. Post Digestion Spikes 

The following furnace post digestion spikes exceeded the 85-115% control limit: 

GW-MW-32 6.0-8.0 ft 
GW-MW-32 8.8-9.3 ft 

GW-MW-33 6.0-7.0 ft 

GW-MW-33 9.0-9.5 ft 
GW-MW-34 6.0-8.0 ft 

GW-MW-31 6.0-8.0 ft 

GW-MW-31 14-15ft 

ams4m.doc 

Thallium, total 
Thallium, total 
Selenium, total 
Thallium, total 
Selenium, total 
Arsenic, total 
Thallium, total 
Thallium, total 
Selenium, total 
Thallium, total 
Selenium, total 
Thallium, total 
Selenium, total 

55%R 
47%R 
77%R 
49%R 
70%R 
78%R 
55 %R 
60%R 
70%R 
70%R 
80%R 
83%R 
84%R 
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13. Detection Limit Results 

All methods exhibited appropriate sensitivity to achieve the required detection limits. 

14. Sample Results 

Raw data resuJts were compared with the final report and all values were correctly 
reported. Based on professional judgment, the data can be used with the qualifications 
outlined in Table 1. 
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Sample MW-32 
6.0-8.0 ft 

Aluminum 1200 J 
Antimony 3 .3UJ 
Arsenic . 
Barium 5.3 J 
Cadmium 0.22 BJ 
Chromium 3.2 J 
Cobalt 1.5 BJ 
Copper 5.4J 
Iron 3850 J 
Magnesium 65000 J 
Manganese 149 J 
Nickel 2 .9 BJ 
Thallium 0.24 UJ 
Selenium . 
Vanadium 5.7 J 
Zinc 12.8 J 
Cyanide 1.3 J 

• Data point not qualified 

amS4M.xls 

Table 1 

Amphenol Franklin Curtis RFI 
Inorganic Data Validation 

April 4 & 5, 1996 Soil Samples 

MW-32 MW-33 MW-33 MW-34 
8.8-9.3ft 6.0-7.0ft 9.0-9.5ft 6.0-8.0ft 

4260 J 1610 J 2410 J 1600 J 
1.8 UJ 1.9 UJ 2.8 BJ 2.3 BJ . 0.52 BJ • • 
32.9 J 7.2 J 21 .6 J 11.4 J 

0 .19 UJ 0.20 J 0.25 BJ 0.27 BJ 
6 .5 J 3.5 J 5.0 J 4.1 J 
4.8J 1.8 BJ 3.7 J 3.0 J 

12.7 J 7.5 J 8.0 J 9.9 J 
11900J 3810 J 7790 J 9910 J 
31600 J 20800 J 54800 J 33200 J 

181 J 119 J 191 J 307 J 
18.5 J 4.9 J 5.7 J 10.7 J 

0.25 UJ 0.25 UJ 0.24 UJ 0.023 UJ 
0 .31 UJ 0.32 UJ • 0 .29 UJ 

10.9 J 4.7 J 8.0 J 6.8 J 
31 .7 J 18.5 J 17.0J 34.6 J 
0.89 J 0.21 BJ 1.5 J 0.64 J 

MW-34 
17.0-17.5 ft 

4050 J 
1.8 UJ 

• 
46.5 J 

0.31 BJ 
7.3 J 
5.0 J 

13.5 J 
10900 J 
28700 J 

264 J 
13.3 J 

• . 
10.5 J 
33.5 J 

1.3 J 

E A R T H © T E C H 
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MW-31 MW-31 
6 .0-8.0fl 14.0-15.0 ft 

1700J 3530J 
2.7 BJ 1.8 UJ . .. 
15.1 J 46.0 J 

0.28 BJ 0.19 UJ 
4.6 J 6.4 J 
2.7 J 5.0 J 

15.6 J 14.7 J 
10200 J 10500 J 
39200 J 29500 J 

637 J 260J 
10.3 J 13.8 J 

0.23 UJ 0.3 BJ 
0.29 UJ 0.31 UJ 

8.1 J 9.4 J 
36.2 J 34.0 J 

0.33 BJ 0.89 J 
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Amphenol Franklin Curtis RFI 
Volatile Organics Data Validation 

April 4 & 5, 1996 Soil Samples 

1. Introduction 

This report summarizes the validation of 9 soil samples and one rinsate blank samples 
collected for the Amphenol Franklin Curtis RFI on April 4 & 5, 1996. The samples were 
analyzed by the Southwest Laboratory of Broken Arrow, OK for Volatile Organics. Data 
validation was performed according to the USEPA National Functional Guidelines for 
Organic Analyses ( 1994) and the Project QAPP .. 

2. Data Package Completeness and Accuracy 

All forms and data necessary for validation were included in the data package. 

3. Bolding Times 

All samples were analyzed within the two week hold time. 

4. GC/MS Instrument Performance Check 

BFB was analyzed at the required frequency. Mass spectra for BFB met the required ion 
abundances. 

5. Initial Calibration 

The following initial calibration standard RRFs were greater than 30% RSD: 

Chloroethane 
Methylene chloride 
Acetone 
2-Butanone 
Bromofonn 
4-Methyl-2-pentanone 
2-Hexanone 
I, 1,2,2-Tetrachloroethane 
2-Chloroethyl vinylether 

ams496v.doc 

53.8% RSD 
98.5% RSD 
95.6% RSD 
49.0% RSD 
31.5% RSD 
51. 1% RSD 
59.8% RSD 
41 .9% RSD 
35.8% RSD 



The exceeding of %RSD criteria for these compounds was caused by high Rfs in the 5 
ppb standard. This deviation would not a ffect non-detectable samples as it indicates 
increased sensitivity at the low end of the curve. Only acetone and methylene chloride 
were detected in the RFI samples. All results for these compounds are considered 
estimated (J). · 

All other initial calibration compounds were less than 30% RSD. All RRFs were greater 
than 0.05. 

6. Continuing Calibration Check 

The compounds listed in Table 1 exceed 25% RSD in the continuing calibration 
standard. None of the • compounds were detected in the corresponding RFI samples. 
Compounds with positive % RSDs do not require qualification since there was sufficient 
instrument sensitivity to compensate for a lower response. 

All RRFs were> 0.05 in the continuing calibration check standard. 

Table 1 
Continuing Calibration Standard Performance Deviations 

Compound 

Bromomethane• 
Methylene chloride 
Acetone 
2-Butanone• 
Carbon tetrachloride• 
4-Methyl-2-pentanone• 
2-Hexanone• 
Vinyl acetate* 

%RSD 

-56.0 
54.5 
43.6 
38.7 

-25.6 
40.9 
46.0 
40.2 

Acetone and methylene chloride were detected in the RFI samples. Results for these 
compounds are qualified as estimated (J). 

7. Blanks 

Instrument blanks contained methylene chloride at 4 ug/kg and 12 ug/kg. All samples 
containing methylene chloride at levels of 20 ug/kg (4/ 10/96) and 60 ug/kg (4/ 11/96) are 
qualified as estimated (JB) due to potential blank contaminat ion. All other instrument 
blanks were acceptable. 
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The equipment blank contained 760/730 ug/l of acetone. Results for this compound are 
qual ified as estimated due to potential field contamination. All other rinsate blank 
compounds were not detected. 

8. System Monitoring Compounds 

All surrogate recoveries were within acceptable limits. 

9. MS/MSD 

Trichloroethylene in sample MW 31 6.0-8.0 ft. was recovered at 15% and 86% yielding 
an RPO of 129%. Results of trichloroethylene in this sample are considered estimated 
due to matrix problems (J). The %RPO for 1, 1-Dichloroethylene was 33%. Results for 
this compound are considered estimated (J). 

All other MS/MSD compounds were within 25% RPO and 75%-125% recovery. 

10. LCS 

The LCS samples were analyzed at the required frequency and were within acceptable 
limits. 

11. Internal Standards 

Internal standards were within acceptable limits for all samples. 

12. Detection Limits 

RFI detection limits were obtained on all samples. 

13. Duplicate Analysis 

Field duplicates were within acceptable limits for all compounds except acetone and 
methylene chloride. These compounds were detected in the blank and therefore , the 
results are estimated (JB). · 

ams496v.doc 
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14. Data Accuracy 

All quanitations were performed correctly. Mass spectra indicated proper compound 
identification. 

15. Overall Assessment of the Data 

Based on professional judgment, this data set can be used with the qualification listed on 
Table 2. 

ams496v.doc 
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Sample 

MW-31 6-8 ft 
MW-31 6-8 ft Dup 
MW-31 14-15 ft 
MW-32 6-8 ft 
MW-32 8.8-9.3 ft 
MW-33 6-7 ft 
MW-33 9-9.5 ft 
MW-34 6-8 ft 
MW-34 17-17.5 ft 
Rinsate Blank 

• Data point not qualified 

ams4v.xls 

Table 2 

Amphenol Franklin Curtis RFI 
Volatile Organics Data Validation 

April 4 & 5, 1996 Soil Samples 

Methylene Acetone Trichloroethyfene 1, 1-Dichloroethene 
Chloride 

8 JB 20 JB 4J 5 UJ 

9 JB 9JB SJ 5 UJ 
21 JB 20 JB * 

7 JB 6 JB .. • 
10 JB 20JB • * 

8 JB 12 JB * • 
12 JB 27 JB * 

7 JB 6JB * * 

15 JB 37 JB . . 
• * • .. 
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1. Introduction 

Amphenol Franklin Curtis RFI 
Inorganic Data Validation 

April 11, 1996 Water Samples 

Th.is report swrunarizes the validation of 6 water samples and one equipment blank 
collected for the Amphenol Franklin Curtis RFI. The samples were analyzed by the 
Southwest Laboratory of Broken Arrow, OK for metals, cyanide (total and amenable), 
TSS, ms, hardness, and alkalinity. Data validation was performed according to the 
USEPA National Functional Guidelines for Inorganic Analysis (1994) and the Project 
QAPP. 

2. Data .Package Completeness 

The data package was complete and legible. All analyses requested were completed by 
the laboratory. 

3. Holding Times 

All samples were analyzed within the required holding times. 

4. Calibration Verification Results 

All calibrations were acceptable. Initial calibration verifications (ICY) and continuing 
calibration verifications (CCV) were analyzed at the appropriate frequency and were 
within the 90%-110% control limit. 

5. Field and Laboratory Blanks 

The calibration blank for ICP contained 0.6 ug/1 of copper. All copper results for 
samples associated with this blank were qualified as estimated (JB) if they were less 
than 5X the reported blank concentration (3 ug/1). All other laboratory blanks contained 
no detectable contamination. 

amw4m.doc 
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The equipment blank contained the following concentrations of metals: 

Total Barium 
Total Calcium 
Total Copper 
Total Nickel 

2.7 ug/1 ( 13.5) 
199 ug/1 (995) 
2.3 ug/1 (I l.5) 
2.9 ug/1 (14.5) 

All results for these elements were qualified as estimated (JB) ifless than SX the 
reported blank concentration (5x limit). No other elements were detected in the 
equipment blank. 

6. ICP Interference Check Sample Results 

ICP interference check samples were analyzed at the required frequency and the results 
were within 20% of the true value. 

7. Laboratory Control Sample Results 

Laboratory control samples were analyzed at the required frequency and were within the 
80%-120% control limit. 

8. Laboratory and Field Duplicate Results 

All laboratory duplicates were not designated on the chain of custody. The laboratory 
did not perform a duplicate analysis. The field duplicate for total iron and aluminum in 
GW-34 exceeded 30% RPO. All total iron and aluminum results for are qualified as 
estimated (J) due to poor field precision. All other field duplicate results were less than 
30% RPO. 

9. Matrix Spike Recovery Results 

MS/MSO samples were not designated on the chain of custody. The laboratory did not 
perform a MS/MSO analysis. 

10. Furnace Atomic Absorption Results 

Duplicate injections were performed for all furnace elements. All duplicate injections 
were within 20% RPO. 

amw4m.doc 
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11. ICP Serial Dilution Results 

The (CP Serial Dilutions were acceptable. 

12. Post Digestion Spikes 

The following furnace post digestion spikes exceeded the 85-115% control limit 

GW-MW-31 Arsenic, total 83%R 
Thallium, total 75%R 

GW-MW-32 Lead, total 122 ¾R 
Thallium, total 79%R 

GW-MW-33 Lead, total 117 ¾R 
GW-MW-34 Thalliwn, total 65%R 

The results for the above samples are qualified as estimated (J) due to matrix 
interference. 

13. Detection Limit Results 

All methods exhibited appropriate sensitivity to achieve the required detection limits. 
Several samples required dilution to eliminate background interferences. 

14. Sample Results 

Raw data results were compared with the final report and all values were correctly 
reported. Based on professional judgment, the data can be used with the qualifications 
outlined in Table 1. 
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Table 1 

Amphenol Franklin Curtis RFI 
Inorganic Data Validation 

April 11, 1996 Water Samples 

Sample GW-MW-31 GW-MW-32 GW-MW-33 GW-MW-34 GW-MW-340 

Aluminum 219 J 173 J 297 J 122 J 198 J 
Arsenic 1.6 UJ * * * 
Barium * * * . 
Calcium • . . • • 
Copper .. 0.61 JB 1.1 JB • 0.79 J 
Iron 391 J 343 J 514 J 329 J 536 
Lead * 1.3 UJ 1.3 UJ • 
Nickel 0.89 JB • 1.9 JB 1.0 JB 1.4 JB 
Thallium 0.9 UJ 0.9 UJ .. 0.9 UJ 0.9 UJ 

• Data point not qualified 

amw4M.xls 
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1. Introduction 

Amphenol Franklin Curtis RF[ 
Volatile Organics Data Validation 

April 11, 1996 Water Samples 

This report summarizes the validation of 8 water samples and l equipment blank 
collected for the Amphenol Franklin Curtis RFI on April 11, 1996. The samples were 
analyzed by the Southwest Laboratory of Broken Arrow, OK for Volatile Organics. Data 
validation was performed according to the USEPA National Functional Guidelines for 
Organic Analyses ( 1994) and the Project QAPP .. 

2. Data Package Completeness and Accuracy 

All forms and data necessary for validation were included in the data package. 

3. Bolding Times 

All samples were analyzed within the two week hold time. 

4. GC/MS Instrument Performance Check 

BFB was analyzed at the required frequency. Mass spectra for BFB met the required ion 
abundances. 

5. Initial Calibration 

The following initial calibration standard RRFs were greater than 30% RSD: 

Bromomethane 
Chloroethane 

42.9% RSD 
34.4% RSD 

The exceeding of %RSD criteria for these compounds was caused by high RFs in the .5 
ppb standard. This deviation would not affect non-detectable samples as it indicates 
increased sensitivity at the low end of the curve. 

All other initial calibration compounds were less than 30% RSO. All RRFs were greater 
than 0.05. 

amw496v.doc 
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6. Continuing Calibration Check 

All continuing calibration compounds were less than 25% RPD. 

All RRFs were > 0.05 in the continuing calibration check standard. 

7. Blanks 

All instrument blanks were acceptable. 

The equipment blank contained 68 ug/1 of acetone. Results for this compound are 
qualified as estimated due to potential field contamination. 

8. System Monitoring Compounds 

All surrogate recoveries were within acceptable limits. 

9. MS/MSD 

Trichloroethylene and 1, l-Dichloroethylene in samples MW-31 MS/MSD and MW-34 
MS/MSD exceeded recovery and ¾RPO criteria. The results obtained are summarized 
below: 

Sample Trichloroethylene 1, 1-Dichloroethylene 

MW-31 MS 80% 84% 
MW-31 MSD 0% 54% 

RPO 200% 34% 
MW-34 MS 100% 102% 
MW-34 MSD 78% 133% 

RPD 133% 27% 

These results indicate a laboratory problem related to the analysis of these samples. 
Results for these two compounds are considered estimated (J) for the above samples. 

All other MS/MSD compounds were within 25% RPO and 75%-125% recovery. 

amw496v.doc 
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10. LCS 

The LCS samples were analyzed at the required frequency and were within acceptable 
limits. 

11. Internal Standards 

Internal standards were within acceptable limits for all samples. 

12. Detection Limits 

RFI detection limits were obtained on all samples. Several samples contained high levels 
of halogenated volatile organjcs that exceeded linear range (MW-31, MW-34. and MW-
12). The diluted results should be used for the RFI. 

13. Duplicate Analysis 

Field duplicates were within acceptable limits for all compounds. 

14. Data Accuracy 

All quanitations were perfonned correctly. Mass spectra indicated proper compound 
identification. 

15. Overall Assessment of the Data 

Based on professional judgment, this data set can be used with the qualification listed on 
Table l. 

amw496v.doc 3 
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Table 1 

Amphenol Franklin Curtis RFI 
Volatile Organics Data Validation 

April 11, 1996 Water Samples 

Sample Acetone Trichloroethylene 1, 1-Dichloroethene 

GW-MW-12 
GW-MW-31 
GW-MW-32 
GW-MW-33 
GW-MW-34 
GW-MW-34D 
GW-EB 

• Data point not qualified 

.. 
" 
" 

68 J 

• 
130 J 

120 J 
160 J 

• 

forU\c;r l~ \\ \\ t n~int:i:r in~ ~ s ... , ~ IH,· c 

• 
3J 

• 

S UJ 
5 UJ 

• 
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ALTERNATIVE 3: GROUNDWATER EXTRACTION AND TREATMENT 

ESTIMATED CAPITAL COST 

Project Name: 
Projecl No.: 

Amphenol Corp. / Franklin Power Products 
07026.08 

Cost includes installation of one groundwater extrnction well, conversion of one moniloring well to :m extraction well, 
installation of two well pumps, header piping, :md electrical supply for a groundwater extraction system. 
The exisling ICM air stripper will be used for tl1e treatment of extracted groundwater. 

Assumptions: 
(I). AU work will be done under Level D protection. 
(2). Wells will be flush moum type. 
(3). One new extraction well will be installed and one existing monitoring well will be converted to u pumping well. 
(4). Extraction well depth will be 20 feel. 
(5). Extraclion wells will be 2-inch diameter witl1 5-foot slainless steel screen and stainless steel casing. 
(6). ICM air stripper is in place and operational. 

SHIPPING FOR THIS PROJECT(%): 
(cost of shipping equipment to site as a perceniage of toral equipment cost) 

ENGINEERING FOR TffiS PROJECT(%): 
(estimate of engineering costs is based on total installed equipment cost) 

CONS1RUCTION MANAGEMENT FOR THIS PROJECT(%): 
(estimate of construction management costs is based on total installed equipment cost) 

CONTINGENCIES FOR THIS PROJECT(%): 
(based on total installed equipment cost) 

Unit costs for certain items presented in t11is estimate taken from 1995 Means :md ECHOS Environmental Restoration 
cost estimating guides. Other costs presented in I.his estimate are based on vendor quotes or past experience. 
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Estimated Construction Costs - Alternative 3: Groundwater Extraction and Treatment 
·! 

Lal>o.r . 
I 

, B)(tended 
I•, Price Price 

I. Mobilization/demobili1~,tion LS $430 $430 $825 $825 $1,255 

2. Extraction Well Drilling and Installation 

(1). Crew Per Diem Expenses DY 6 $0.00 $0 $95.00 $570 $570 

(2). Mud Drilling (2" diameter borehole) LF 20 $4.90 $98 $11.60 $232 $330 

(3). Filter Pack LF 5 $8.50 $43 $1.50 $8 $50 

(4). Concrete Surface Pad EA 1 $3.50 $4 $1.50 $2 $5 

(5). Grout LF 15 $1.l I $17 $0.00 $0 $17 

(6). Bcntonite Seal EA $25.00 $25 $6.00 $6 $31 

(7). Drums for Well Cuttings EA $53.00 $53 $0.00 $0 $53 

(8). Manhole Cover EA $78.00 $78 $26.82 $27 $105 

(9). Well Casing (2" SS) LF 15 $19.30 $290 $1.69 $25 $315 

(10). Well Screen (2"SS) LF 5 $44.32 $222 $1.43 $7 $229 

(11). Move Drill Rig EA $25 .84 $26 $13.40 $13 $39 

(12). Decontamination EA $10.00 $10 $60.00 $60 $70 

(13). Drum Disposal BA $0.00 $0 $325.00 $325 $325 

3. Groundwater Header Piping, Lateral Piping, Valves 

(1). Header Piping (6-inch) LF 900 $1.45 $1,305 $5.46 $4,914 $6,219 

(2). Lateral Piping (2-inch, 10 LF each well) LF 20 $1.30 $26 $5.46 $109 $135 

(3). Trenching/BackfiWCompaction LF 900 $0 $0 $5.50 $4,950 $4,950 

(4). Flow Monitoring Stations EA 2 $100 $200 $20.00 $40 $240 

(5). Isolation Valves EA 2 $65 $130 $16.56 $33 $163 

(6). Throttling valves EA 2 $65 $130 $16.56 $33 $163 

(7). Paving Repair LS $2,000 $2,000 $2,000.00 $2,000 $4,000 

4. Well Pumps and Accessories 

(1). Well Pumps (5 gpm, 30 psig) EA 2 $8,400 $16,800 $750 $1,500 $18,300 

(2). Electrical Conduit LF 1000 $2 $2,000 $6 $6,000 $8,000 

cjp - c:\caltrac1\22984.03\ALT3CAP.XLS 6115/96 



(3). Electrical Cables 
(4). Electrical Equipment mid Terminations 

5. Utilities 

( l ). Electrical Service to Enclosure 

SUBTOTAL: 

cjp · c:\cal1ract\22984.03\ALT3CAP.XLS 

LF 
LS 

LS 

6000 
2 

$0.20 
$200 

$500.00 

$1,200 
$400 

$500 

$26,000 

SUBTOTAL: 

ENGINEERING: 

$0.34 
$500 

$1,500.00 

$2,040 
$1,000 

$1,500 

$26,200 

CONSTRUCTION MANAGEMENT: 
CONTINGENCIES: 

TOT AL (CAPJT AL COSTS): 

$3,240 
$1,400 

$2,000 

$52,200 

$52,200 

$10,400 
$5,200 

$10,400 

$78,200 
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ALTERNATIVE 4: GROUNDWATER SPARGING AND SVE 

ESTIMATED CAPITAL COST 

Projecl Na.me: 
Projecl No.: 

Amphenol Corp./ Franklin Power Producls 
07026.08 

Cosl include installation of air sparging wells, SVE wells, and associated piping and equipment. 

Assumptions: 
(I). All work will be done under Level D proteclion. 
(2). Wells will be flush mounl type. 
(3). Twelve air sparging wells will be inslalled; three SVE wells will be installed. 
(4). Total sparging well depl11 is 26 feet; total SVE well depth is IO feet. 
(5). Sparging wells will be 2-inch diameter wit11 2-foot stainless steel screen and stainless steel casing. 
(6). SVE wells will be 4-inch diameter wit11 5-foot PVC screen and PVC casing. 
(7). No control of SVE vapor emissions is included. 
(8). ICM air stripper is in place and operational. 
(9). An addilional enclosure will be required. 

SHIPPING FOR TIIIS PROJECT(%): 
(cost of shipping equipment to site as a percentage of total ec1uipment cost) 

ENGINEERING FOR THIS PROJECT(%): 
(eslirnate of engineering costs is based on total installed equipment cost) 

CONS1RUCTION MANAGEMENT FOR THIS PROJECT(%): 
(estimate of construction managemenl costs is based on total installed equipment cost) 

CONTINGENCIES FOR THIS PROJECT(%): 
(based on total installed equipmenl cost) 

Unit costs for certain items presented in this estimate taken from 1995 Means and ECHOS Environmental Restoration 
cosl estimating guides. Olher costs presented in this estimate are based on vendor quotes or past experience. 
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Tola! 

ITEM Jo~ialleci 
'# Price 

I. Mobilization/demobilization LS $430 $430 $825 $825 $1,255 

2. Air Spnrging Wells Drilling and Installation 

(l). Crew Per Diem Expenses DY 6 $0.00 $0 $95.00 $570 $570 
(2). Mud Drilling (2" diameter borehole) LF 312 $4.90 $1,529 $11.60 $3,619 $5,148 
(3). Filler Pack LF 24 $8.50 $204 $1.50 $36 $240 
(4). Concrete Surface Pad EA 12 $3.50 $42 $I.SO $18 $60 
(5). Grout LF 288 $I.II $320 $0.00 $0 $320 
(6). Bentonite Seal EA 12 $25.00 $300 $6.00 $72 $372 
(7). Drums for Well Cuttings EA 12 $53.00 $636 $0.00 $0 $636 
(8). Manhole Cover EA 12 $78.00 $936 $26.82 $322 $1,258 
(9). Well Casing (2" SS) LF 288 $19.30 $5,558 $1.69 $487 $6,045 
(10). Well Screen (2"SS) LF 24 $44.32 $1,064 $1.43 $34 $1,098 
(11). Move Drill Rig EA 12 $25.84 $310 $13.40 $161 $471 

(12). Decontamination EA 1 $10.00 $10 $60.00 $60 $70 
(13). Drum Disposal EA 12 $0.00 $0 $325.00 $3,900 $3,900 

(3). SVE WeU Drilling and Installation 

(1). Crew Per Diem Expenses DY 3 $0.00 $0 $95.00 $285 $285 
(2). Mud Drilling (4" diameter l>orehole) LP 30 $6.40 $192 $12.30 $369 $561 

(3). Filter Pack LF 15 $14.74 $221 $2.15 $32 $253 
(4). Concrete Surface Pad EA 3 SI 1.70 $35 $2.80 $8 $44 

(5). Grout LF 15 $1.67 $25 $0.00 $0 $25 

(6). BenlOnice Seal BA 3 $60.37 $181 $12.07 $36 $217 
(7). Drums for Well Cuttings BA 3 $53.00 $159 $0.00 $0 $159 

(8). Manhole Cover BA 3 $105.00 $315 $26.82 $80 $395 
(9). Well Casing (4" PVC) LF 15 $12.50 $188 $2.15 $32 $220 

(JO). Well Screen (4" PVC) LF 15 $14.50 $218 $2.15 $32 $250 
(11). Move Drill Rig EA 3 $25.84 $78 $13.40 $40 $118 

(12). Decontamination EA l $10.00 $10 $60.00 $60 $70 
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(13). Dmm Disposa] EA 3 $0.00 $0 $325.00 $975 $975 

(4). Air Sparging Header Piping, Lateral Piping, Valves 

(1). Header Piping (6-inch) LF 900 $4.08 $3,672 $5.21 $4,689 $8,361 
(2). Lateral Piping (2-inch, IO LF eacb well) LF 120 $1.45 $174 $5.46 $655 $829 
(3). Trenching/Backfill/Compaction LF 900 $0 $0 $5.50 $4,950 $4,950 
(4). Flow Monitoring St.ations EA 12 $100 $1,200 $20.00 $240 $1,440 
(5). Isolation Valves EA 12 $65 $780 $16.56 $199 $979 
(6). Throttling valves EA 12 $65 $780 $16.56 $199 $979 

(5). Air Sparging Blower and Accessories 

(I). Blower (250 CFM @ 10 PSIG) EA $8,400 $8,400 $750 $750 $9,150 
(2). Suction and Discharge Piping (6-inch) LS $500 $500 $500 $500 $1,000 
(3). ElectricnJ Terminations LS $200 $200 $500 $500 $700 

(6). Soil Vapor Extraction Header Piping, Lateral Piping, and Valves 

(I). Header Piping (6-inch) LF 900 $4.08 $3,672 $5.21 $4,689 $8,361 
(2). Lateral Piping (2-inch) LF 30 $1.45 $44 $5.46 $164 $207 
(3). Trencbing/Excavation/Bnckfill LP 900 $0 $0 $5.50 $4,950 $4,950 
(4). Flow Monitoring Stations EA 3 $100 $300 $20.00 $60 $360 
(5). Isolation Valves EA 3 $65 $195 $16.56 $50 $245 
(6). Throttling valves EA 3 $65 $195 $16.56 $50 $245 

(7). Soil Vapor Extraction Blower and Accessories 

(1). Blower (400 CFM @ 60" w.c. vac) EA $13,200 $13,200 $235 $235 $13,435 
(2). Suction and Discharge Piping (6-inch) LS $500 $500 $500 $500 $1,000 
(3). Electrical Terminations LS $200 $200 $500 $500 $700 

(8). Enclosure 

(I). Wood Sided Storage Garage SF 80 $20 $1,600 $30 $2,400 $4,000 
(2). 8" slab on grade SF 80 $15.00 $1,200 $30 Sl.75 $1,202 
(3). Signage EA 10 $30.00 $300 $20.00 $200 $500 
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(9). Utilities 

(l). Electrical Service lo Enclosure LS $500.00 

SUBTOTAL: 

CJP • <":\c"111act\22'>84.0J \ALT4CAP.Xl-', 

$500 

$50,600 

SUBTOTAL: 

ENGINEERING: 

$1,500.00 $1,500 

$40,000 

CONSTRUCTION MANAGEMENT: 
CONTINGENCIES: 

TOT AL (CAPITAL COSTS): 

$2,000 

$90,600 

$90,600 

$18,1 00 
$9,100 

$18,100 

$135,900 
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ALTERNATIVE2: MONITORING 

ESTIMATED ANNUAL OPERATING COSTS 

PROJECT: 

PROJECT NUMBER: 
Amphenol Corp./ Franklin Power Product£ 

07026.08 

Cost.s presented are for semi-•nnu.l moniioring of select voe, in groundwater in Operable Area 3 
for the Former Amphenol site. The following auumptions have been made: 

( I). 4 monitoring well• will require sampling. 
(2). Sampling will be done on a semi-annual buis for a total of 12 years. 

(3). Water samples will be a11,1lyzed for TCE, TCA, and PCE only. 

I. GROUNDWATER SAMPLING AND ANALYSIS 

A. Sample Collection (16 MH@ $50/MH) 

B. Sample Analysis (8 water samples, 3 analytes per sample, $135/sample) 

C. Assemble and Analyze Data (16 MH@ $80/MH) 

D. Report Developmeot and Submittal (16 MH@ $80/MH) 

E. E~naea 
Travel/Mileaie 
Miscellaneous 

Contingencies (20%): 

Touil EatirMted Operatina Costs: 

Pace l o( I 

$800 

$1,080 

Sl,280 

$1,280 

$800 
$200 

SS,440 

$1,088 

$6,528 

6113196 



ALTERNATIVE 3: MONITORING; GROUNDWATER EXTRACTION AND TREATMENT 

ESTIMATED ANNUAL OPERATING COSTS 

PROJECT: 
PROJECT NUMBER: 

Amphenol Corp. I Franklin Power Products 
07026.08 

Costs presented are for semi-annual monitoring of select VOCs in groundwater in Operable Area 3 
for the Former Amphenol site and operation of a groundwater e>ctraction system which uses 
the interim control air stripper. 
The following assumptions have been made: 

(I). 30 monitoring wells and two extraction wells will require sampling. 
(2). Sampling will be done on a semi-annual basi, for a total of 12 years. 
(3). Water samples will be analyzed for TCE, TCA, and PCE only. 
(4). The groundwater extraction system will operate continuously. 
(S). The groundwater extraction system will include two extraction wells. 
(6). The eltisting ICM air stripper is used for treatment of the extracted groundwater. 
(!). This cost estimate include& only the incremental cost for adding the extraction wells and processing additional 

flow through the air stripper and does not include the baseline coat for operating the air stripper as the ICM. 

I. GROUNDWATER SAMPLING AND ANALYSIS 

A. 

B. 

C. 

D. 

E. 

Sample Collection (16 MH@ $50/MH) 

Sample Analysi1 (10 water samples, 3 analyte• per sample, $135/sample) 

Assemble and Analyze Data (16 MH@ $80/MH) 

Report Development and Submittal (16 MH@ $80/MH) 

Expense& 
Travel/Mileage 
Miscellaneous 

Il. GROUNDWATER EXTRACTION AND TREATMENT SYSTEM OPERATIONS 

A. 

B. 

C. 

D. 

Electricity Costa (two 1/2 hp pumps@ $0.06/KWH) 

System Oversight (2 MH/wk @ $SO/hr) 

General Parts and Maintenance 

Water Discharge to Sanitary Sewer (10gpm@ $2.81/1 ,000 gal.) 

Estimated Operating Costs: 

Contingencies (20%): 

Total Eatimated Operating Costs: 
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$800 

$1,350 

$1,280 

$1,280 

$400 
$200 

$400 

$5,200 

$1,000 

$14,800 

$26,700 

$5,340 

$32,040 
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ALTERNATIVE 4: MONITORING; A1R SPARGING WITH SVE 

ESTIMATED ANNUAL OPERA TING COSTS 

PROJECT: 
PROJECT NUMBER: 

:-:t ' . . 

Amphenol Corp. I Franklin Power Product.a 
07026.08 

Coru pre,ented are for semi-aMual monitoring of select VOCs in groundwater in Operable Area 3 
for the Former Amphenol site and operation of an air sparging/SVE system. 

I. 

u. 

The following assumptions have been made: 

(l). 4 new monitoring wells will require sampling. 
(2). Sampling will be done on a semi-annual basis for a total of 12 yean. 
(3). Water samples will be analyzed for TCE, TCA, and PCE only. 
(4). Air 1parging/SVE system will operate continuously. 
(5). No air monitoring will be required during the air sparging/SVE operation 

GROUNDWATER. SAMPLING AND ANALYSIS 

A. Sample Collection (16 MH@ $50/MH) 

B. Sample Analysis (8 water samplea, 3 analytes per sample, $135/sample) 

c. As$emble and Analyze Data (16 MH@ $80/MH) 

D. Report Development and Submittal (16 MH@ $80/MH) 

E. Expenses 
Travel/Mileage 
Mi1cellaneous 

AIR SPARGING AND SVE SYSTEM OPERATIONS 

A. Electricity Cosu (25 hp blower, 20 hp vacuum pump@ S0.06/KWH) 

B. System Ovenight (4 MH/wlc@ SSO/hr) 

C. General Parta and Maintenance 

D. General Performance Monitoring 

Estimated Op.!rating Co.is: 

Contingenciea (20"): 

Total Estimated Operating Costs: 
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$800 

$1 ,080 

$1,280 

$l,280 

$400 

$200 

$17,800 

$10,400 

$3,000 

$2,000 

$38,200 

$7,640 

$45,840 

6/13196 
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October 15, 1996 
., m? ~! ~} 1!6( [OJ 

Mr. Paul Linlc (DR.E-8J) 
Chief, Waste. Pesticides and Toxics Division 
Enforcement and Compliance Assurance Branch 
USEPA. Region 5 
77 West Jackson Boulevard 
Chicago. IL 60604-3590 

I 

DIVISION FRO 
Waste, Pesticides & ~~ O~~ICE 

U.S. £PA_ Rc:-Gox,cs D1v1sion 
· i:. ION 5 

t~f-;,1/1-' t>fd -I-fl r,r.e 
~{ p f,,. 

Re: Administrative Order on Consent (AOC) dated November 27. 1990 
Franklin Power Products/ Amphenol Corporation 
Franklin. IN 
IND 044 587 848 

Dear Mr. Little: 

Attached. please find copies of a Report of Additional CorreCLivc Measure.-. S tudies for the 

Former Amphenol Facility, Franklin, J,,diana submitted on behalf of Respondents Franklin 

Power Products and Amphenol Corporation. The draft report was revised in accordance with 

your September 12, 1996 comment letter received by Amphenol on September 16, I 996, and a 

telephone conversation between Amphenol Corporation and a telephone conversation bet\,.•cen 

Amphenol and USEPA representatives on October 8, 1996. 

The revised report text is submitted in a fom1 Lhat underlines all additions to the text and 

strikes through all deletions. Tables 5.1, 5.2 and 5.3 were revised to reflect data on ICM 

performance received since the June 1996 draft report, and arc included with the text. A copy 

of Sheet 4, which shows the positions of underground utility lines in Operable Arca 3, is 

included as well. Upon the acceptance of the revisions by USEPA, a full report incorporating 

all revised text, figures, tables, sheets and appendixes will be assembled and copies sent in 

accordance with the mailing list in Section :XVI the AOC, plus copies to Steve Acree at the 

USEPA Ada. OK laboratory. John Bonsett of the Johnson County Health Department and 

Rick Littleton of the Franklin Board of Public Work~. We have addressed the General and 

Specific Comments in Attachment I of the September I 2, 1996 letter as follows: 

General Comment I . The text has been revised. 

J 
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General Comment 2. Sheet 1 was not revised. but Section 3.1.3 of the revised text discusses 

alternate interpretations-iof ground water flow direction south of MW-31 and Ross Court. 

General Comment 3. The text of Section 3.7.6 is modified to indicate that different ground 

waler sampling methods may lead to different analytical results. However, the paper cited by 
Mr. Acree (Chiang and others, 1995, see report Bibliography section) docs not support the 

EPA suggestion that lower VOC concentrations might result from sampling a screened 

monitoring well versus sampling through a Geoprobe. The report indicates only that they 

might differ. ll1e repo11 recommends that continued ground water monitoring be undertaken in 

Operable Arca 3 to verify the results of the previous analyses. 

General Comment 4. ll1is is discussed in Section 3.7.6. The term "natural attenuation'' has 

been deleted from the text. 

General Comments 5 and 6. Subsurface utility lines arc addressed in Section 3.5 and Sheet 

4. We believe that the density of buried utility lines (e.g .. power to pumps and piping for 

recovered ground water) precludes the implementability of any corrective measure requiring 

the placement of buric<l service lines along Forsythe Street. lf the service lines arc laid above 

the ulility lines, there is the potential for damage and/or service interruption to the system every 

time a utility line is unearthed for repair or u1>grade. Laying the service lines beneath the 

utility lines will involve either trenching up to the vicinity of each utility line, then exposing 

them by hand digging. or by horizontal drilling, which is of limited use in granular materials 

such as exist in the subsurface along Forsythe Street. Our brief discussion of "well points" 

during the October 8 telephone conversation docs not apply lo Alternatives 3 or 4. There are 

few problems associated with the installation of recovery wells. or sparging or vapor extraction 

wells along Fors}1he Street whether they arc driven \\'ell points or drilled wells. 111e problems 

arc associated with the service li11es. 

General Comment 7. A monitoring well (MW-35) can be installed in Operable Arca 3 as 

part of the selected Corrective Measure. for the site, but as we agreed in our October 8 

telephone convcrsatio11, it should be installed in the vicinity of MW~34 rather than MW-32. 

2 



Installation of the monitoring well will follow the procedures employed during the RFI for 

M\V-23 and MW-25, and will require the concurrence of the Franklin Board of Public Works. 

General Comment 8. Stripper efiluent was sampled on September, 1996 and analyzed for 

lead at a detection of 5 ug/1 (ppb). Table 5.1 has been revised accordingly and the laboratoi)1 

data sheets will be included in Appendix F of the revised report. 

111c refer.enced text has been clarified. 

The text has been corrected. 

Specific Comment I. 

Specific Comment 2. 

Specific Comment 3. The statement on page 24 reads 71wre is no evidence that Hurricane 

_Creek bottom sediment.~ are acting as a ''contaminant sink·•. We believe that the data 

provided in the approved Rfl report support this statement. 

We are continuing our sampling efforts to evaluate ground water conditions in the vicinity of 

Hurricane Creek. There is a layer of large cobbles of unknown thickness along the north bank 

of Hurricane Creek that has limited the penetration of a hand auger less than 3 feet. A second 

attempt will be made using driven stainless steel poinl~ to wedge between the cobbles . 

An On Site Recovery System Evaluation Work Plan is being prepared in accordance with the 

September 12 letter and Attachmcnl I, and will be submitted within 75 days of the date the 

letter was received by Amphenol. 

If you have any questions or comments, please get in touch with Mr. Sam Waldo. 

Very truly yours, 

EARTil TECH =&_ 
~~;,f~~ I 
~:

1

cct Manager · 

cc: Sam Waldo 
William Buller 
Michael Jarvis 
Thomas Linson 
Steve Acree 
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Amphenol 
enol Corporation 

d Headquarters 
358 Hall Avenue 
P.O. Box 5030 
Wallingford, CT 06492 
Telephone (203) 265-8900 

June 14, 1996 

Mr. Paul Little (DRE-81) 
Chief, Waste, Pesticides and Toxics Division 
Enforcement and Compliance Assurance Branch 
USEP A, Region 5 
77 West Jackson Boulevard 
Chicago, IL 60604-3590 

Re: Administrative Order on Consent (AOC) dated November 27,1990 
Franklin Power Products/ Amphenol Corporation 
Franklin, IN 
IND 044 587 848 

Dear Mr. Little: 

Attached please find copies of a Report of Additional Co"ective Measures Studies for the Former 
Amphenol Facility, Franklin, Indiana, prepared in accordance with the February 9, 1996 Work 
Plan as modified by your March 12, 1996 approval letter. 

The report indicates that conditions along Forsythe Street have moderated significantly since the RFI 
sampling conducted during April 1994. Notwithstanding that, active remediation was fully evaluated 
in the alternatives analysis portion of the CMS. The recommended alternative is one of routine 
monitoring to confirm that conditions continue to improve along Forsythe Street. 

In your March 12, 1996 letter, you also requested that Respondents submit an alternative plan to our 
June 14, 1994 Supplemental Work Plan to address conditions in the Hurricane Creek stream bed. As 
described in the work plan for the recently concluded CMS activities, Respondents have conducted 
several activities to further define and address EPA's concerns regarding Hurricane Creek. A 
description of those activities, and the conclusions drawn as a result of those activities, are presented 
in the attached report. In view of the inclusion of this presentation in the report, we have not 
presented a separate work plan. We recognize, however, that this evaluation did not include 
·collection of samples for chemical analysis. To support the conclusions reached regarding Hurricane 
Creek, we continue to recommend that surface water sampling points be included in the performance 
monitoring network proposed as part of the corrective actions for this site. 

,, 
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Mr. Paul Little 
June 14, 1996 
Page2 

In the September 1995 CMS Report, Respondents recommended corrective measures which 
incorporated institutional controls, monitoring of both on-site and off-site monitoring wells for 
selected VOCs (including proposed monitoring wells on Forsythe Street), as well as monitoring of 
on-site soils if necessary and continued operation of the ICM with the option to implement an air 
sparging/soil vapor extraction system should accumulated data from the ICM indicate the need to 
supplement VOC removal. The additional work described in the attached report further supports and 
confirms these conclusions. 

Should you have any questions regarding the information included in this report, please contact me 
at (203)265-8760. 

Samuel S. Waldo 
Director, Environmental Affairs 

127.wpd 



Report of a 
Corrective Measures Study for the 
Former Amphenol Facility 
Franklin, Indiana 

Prepared.for: 

Amphenol Corporation 
358 Hall A venue 
Wallingford, CT 06492 

Franklin Power Products 
400 Forsythe Street 
Franklin, IN 46131 

Prepared by: 

EARTiiTECH 
5010 Stone Mill Road 
Bloomington, Indiana 47408 

September. 1995 
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1.0 INTRODUCTION 

This document presents the results of a Corrective Measures Study (CMS) for the former Amphenol 

facility located at 980 Hurricane Road, Franklin, Indiana. This report is submitted to U.S. EPA Region V 

in partial fulfillment of the requirements of a U.S. EPA Administrative Order on Consent (Consent Order), 

dated November 27, 1990, and directed to respondents Franklin Power Products, Inc., and Amphenol 

Corporation. Respondents are responsible for conducting a Resource Conservation and Recovery Act 

Facility Investigation (RFI) and a CMS. 

In response to the Consent Order, an RFI was conducted by EARTH TECH (formerly WW Engineering 

and Science). The report documenting the RFI dated June 13, 1994 was approved by U.S. EPA Region V 

in a Jetter dated July 22, 1994. A CMS Work Plan was developed to address site specific contamination 

identified in the approved RFI report. The work plan ,vas approved by U.S. EPA on November 28, 1994. 

The material in the approved RFI report is incorporated into this Corrective Measures Study Report by 

reference. With the exception of Section 4.0, site features, sampling locations and references cited in this 

report are located and described in the approved RFI report. Copies of relevant figures, tables, and sheets 

from the approved RFI report are contained in Appendix A of this CMS report. 

2.0 SITE HISTORY 

Background infonnation regarding the former Amphenol facility, and a summary of previous investigations 

are provided in this section. 

2.1 LOCATION AND PHYSICAL SETTING 

The former Amphenol facility covers an area of about 15 acres. It is located in part of the Northwest 

Quarter of the Northwest Quarter of Section 13, T. 12N., R.4E., on the northeastern side of Franklin, 

Indiana (Figure l, Appendix A). The property is bounded on the east by Hurricane Road, on the south by 

Hamilton Street, on the north by an abandoned rail line, and on the west and northwest by a Farm Bureau 

Co-Op facility and Arvin Industries, respectively. A Grimmer-Schmidt facility is located east of the site 

across Hurricane Road. To the south, southeast and southwest, the land use is primarily residential. 

Approximately 6 acres of the property is used by Franklin Power Products subsidiary companies for 

manufacturing purposes. The remainder of the property is leased for fanning operations or maintained in 

grass. The site is relatively flat with approximate elevations ranging between 730 and 735 feet above 

Mean Sea Level (MSL). 

kid-WEL i: & a:\Amphcnol\07026.08\CMSRpl (R) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•• 
I 

The main structure on the site is a 46,000 square foot building fonnerly used in the manufacture and 

distribution of electrical components. The building is now occupied by International Fuel Systems, Inc., 

which manufactures fuel injectors for diesel engines, and Marine Corporation of America, which assembles 

marine diesel engines. Other buildings include a separate wastewater pretreatment building, now used for 

engine testing, and a small single-bay garage, used for storage. The area surrounding the main building is 

either paved parking area, driveway, or grass. The property is unfenced. 

Surface drainage from a large area north of the property enters a 72-inch storm sewer at an infall located 

on the Arvin property immediately adjacent to the northwest comer of the property. The location of this 

storm sewer is shovm on Figure 2 (Appendix A). The storm sewer lies along the western property 

boundary and receives additional flow from a sewer opening on Farm Bureau property located about 450 

feet south of the northwest property comer. At the southwest property comer, the storm sewer turns east. 

Directly south of the main production building, the sewer turns south again and extends to Hamilton 

Avenue. At Hamilton Avenue, it again turns and runs east along the south property line. The storm sewer 

crosses under Hamilton Avenue in the extreme southeast comer of the property, and discharges to 

Hurricane Creek at a point approximately 1,200 feet southeast of the site. Hurricane Creek has a drainage 

area of about 15.6 square miles above the storm sewer outfall. 

Surface drainage from the northern portion of the property enters a low, wide, natural swale that trends 

northeast-southwest across the property. This swale appears to be internally drained, and the direction of 

water flow is unknown. The southeastern portion of the property drains southeast to Hamilton Avenue and 

Hurricane Road, thence into a storm sewer manhole located in the inside of the roadway where Hamilton 

A venue turns north into Hurricane Road. 

2.2 PREVIOUS USE OF THE PROPERTY 

The main manufacturing building on the site was built in 1961 by Dage Electric, Inc. for the manufacture 

of electric connectors. The operation was acquired in 1963 by Bendix Corporation for its Bendix 

Connector Operations plant. Processes included electroplating, machining, assembling and storing 

manufactured components, and inventorying raw materials and compounds required for production. 

Electroplating operations occurred in a room in the extreme southwestern portion of the building. From 

1961 to 1981, wastewater from plating operations at the facility was discharged directly into a municipal 

sanitary sewer. The location of this old sanitary sewer is shown on Figure 2 (Appendix A). 

In 1981, a wastewater pretreatment system was installed in a separate building for treatment of cyanide and 

chromium bearing wastewaters from the plating room. New wastewater lines were installed from the 

plating room to the pretreatment building, and the effluent from the pretreatment plant was routed to a 
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sanitary sewer manhole just south of the mam manufacturing building. In conjunction with the 

construction of the pretreatment building, a small addition was added to the southwest comer of the 

manufacturing building, adjacent to the plating room. This addition was evident from examination of 

historic aerial photographs dated 1976 and 1988. The space was utilized as a RCRA container storage 

area, and replaced a previous outdoor, fenced, hazardous waste storage area at this same location. 

In I 983, the Bendix Corporation was acquired by Allied Corporation and merged with its Amphenol 

Products Division. As a result of consolidation efforts, manufacturing at the Franklin facility ceased in 

September, 1983, and the plant was closed at that time. Closure of RCRA units began in February, 1984, 

and is discussed in detail in Section 2.5.6 of this report. 

In 1986, Amphenol Products Division became the Amphenol Corporation, and in 1987 it was sold and 

become a wholly owned subsidiary of LPL Investment Group, Inc. Amphenol sold the facility to Franklin 

Power Products, Inc. on June 15, 1989. 

2.3 GEOLOGIC SETTING 

The area is located within the Tipton Till Plain physiographic unit of Malott (1922) which is generally 

characterized by low relief topography underlain by thick deposits of glacial drift. The surficial drift 

deposits are Wisconsinan (Woodfordian) in age and consist primarily of loamy textured diamicts (glacial 

till) as well as stratified sand and gravel deposits. In many places, older glacial drift deposits of pre­

Wisconsinan age have been identified. 

Four lithostratigraphic units may be recognized in the upper portion of the glacial drift sequence. Previous 

soil borings conducted during the period 1984 to 1985 suggest the site is underlain by a thin veneer of 

weathered glacial till about five to eight feet thick (identified as Unit A in this report) which overlies a sand 

or silty sand deposit (Unit B) which is saturated in the lower part. The bottom of this sand unit occurs at 

712 to 715 feet MSL, or approximately 20 feet below ground surface. The sand overlies a hard, dense till 

unit 23 to 26 feet in thickness (Unit C), which in tum overlies a second sand unit that is approximately 

17 to 20 feet_ in thickness (Unit D). The bottom of the lower sand unit e>..1:ends to a depth of about 60 feet 

below ground surface. Both the lower part of Unit Band Unit Dare saturated and yield groundwater. 

Deeper drift deposits are known from only one boring (MW-13), but appear to consist primarily of till, 

with thin stratified units occurring at depths of 114.5, 122 and 172 feet. The lowest "basal sand" unit 

directly overlies shale bedrock. Bedrock beneath the property is the Devonian-Mississippian aged New 

Albany Shale (Gray and others, 1987), encountered at a depth of 178.9 feet in boring MW-13. 
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2.4 HYDROGEOLOGY 

Previous water level elevation data from site monitoring wells suggest a fairly uniform north to south 

groundwater flow gradient within the upper sand and gravel unit. Data gathered by International 

Technology Corporation (IT) on May 3, 1985 suggest that the 72-inch storm sewer flowing along the south 

boundary of the property may act at least as a partial intercept for groundwater flow in the saturated 

portion of Unit B. The water level in well IT-2, located south of the storm sewer, was reported to be over 

1.2 feet higher than MW-12 located adjacent to, and north of the sewer. These levels suggest a local 

reversal of the north to south hydraulic gradient in the storm sewer area. 

Hydraulic conductivity of the upper sand unit (Unit B) was estimated by IT from six in situ "slug" tests 

conducted in the old A TEC Associates (ATEC) monitoring wells (IT, 1985). Calculated values ranged 

from 3.08 x 10-6 to 9.51 x 10-4 cm/sec. Results may be biased low due to poor well construction, and/or 

development. 

2.5 PREVIOUS INVESTIGATION AND REMEDIAL RESPONSE 

2.5.1 HYDROGEOLOGIC INVESTIGATIONS BY ATEC, 1984 

A hydrogeologic investigation of the facility was initiated in February, 1984 by Allied Corporation 

concurrent v.~th plant closure activities, and in anticipation of the sale of the property. The investigation 

entailed the collection and analysis of soil samples and groundwater samples for volatile and semi-volatile 

organic compounds, pesticides/PCBs, EP TOX metals and cyanide. 

A total of 10 volatile organic compounds (VOCs) were detected in groundwater. Concentrations of 

tetrachloroethene (PCE) and trichloroethene (TCE) up to several thousand micrograms per liter (ug/1) were 

detected in wells adjacent to the main facility building, particularly along the southwest corner adjacent to 

the plating room. The presence of the VOC contamination was confirmed by the analysis of the soil boring 

and hand auger samples. Lateral groundwater flow direction was determined to be to the south based on 

water levels from the initial well network. TCE (1,040 ug/1), PCE (611 ug/1) and toluene (5.4 ug/1) were 

detected in an upgradient monitoring well. 

ATEC continued the facility investigation in June, 1984. Twelve additional wells, including a four-well 

cluster, were installed. These wells were installed to intersect the uppermost sand aquifer as well as deeper 

units. VOCs, principally PCE, TCE, and 1,1,1-trichloroethane (TCA), ,,vere detected at all well locations 

except A-9 (MW-9 in the approved RFI report). Contamination at upgradient monitoring well A-4 was 

confirmed, and substantial PCE and TCE concentrations were also found at upgradient locations A-7 

(600 and 430 µg/1) and A-8 (835 and 870 µg/1). A VOC concentration of 27,000 ug/1 of TCA was found 
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at well A-12 (MW-12 in the approved RFI report) located along a sanitary sewer downgradient from the 

facility. 

2.5.2 SANITARY SEWER LINE 

In July, 1984 A TEC conducted a video camera inspection of the sanitary sewer line leading south from the 

plant. The sewer was determined to be eight inch vitrified clay tile and was found to have numerous 

separated joints. Crushed tiles, an offset pipe joint, and an apparent PVC patch were found in an area 15 7 

to 176 feet north of a manhole along Hamilton Avenue. lbis area corresponds with the location where the 

72-inch stonn sewer crosses under the sanitary line. Examination of historic aerial photographs suggest 

that the stonn sewer was installed shortly before August, 1976. 

2.5.3 PLATING ROOM INVESTIGATION, 1984 

In August 1984, ATEC conducted an investigation of soils beneath the plating room floor at the 

southwestern comer of the facility. Samples were analyzed for voes and cyanide. Soils were found to be 

contaminated with cyanide and certain VOCs, primarily PCE and TCE. Recommendations provided for 

removal of 15 to 20 cubic yards of soil to a secure landfill. 

2.5.4 HYDROGEOLOGIC INVESTIGATIONS BY IT, 1985 

Beginning in February 1985, Allied began a second hyd.rogeologic investigation of the facility utilizing 

International Technologies Corporation (IT) as a consultant. This study was conducted because of possible 

deficiencies and inconsistencies in the A TEC investigations, and the need to develop a more comprehensive 

characterization of groundwater flow, groundwater quality and contaminant transport on and near the 

property. 

Phase I of the IT investigation involved development and sampling of the previously installed A TEC wells, 

and the collection of several surface water and stonn sewer samples. Samples were analyzed for metals, 

VOCs and total cyanide. A variety of VOes were detected in all 16 groundwater samples analyzed. 

However, markedly lower levels of contaminants were detected in upgrad1ent monitoring wells 4, 7 and 8 

than were reported by A TEC. IT noted that the greatest levels of contaminants appeared to be concentrated 

in the area south of the fonner plating room, and extended at least as far as the storm sewer along the south 

boundary of the property. 

Samples of the stonn sewer discharge showed elevated levels of several VOCs, principally TCE, PCE and 

TCA downstream from the plating room area. A sample from the storm sewer manhole nearest the plating 

room contained these contaminants at levels comparable to upstream sampling points. The data suggested 
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that the stonn sewer acted as a groundwater intercept, and that contaminated groundwater from the facility 

was entering the stonn drainage system. Most probably this occurred in the area south of tl1e plant where 

the stonn sewer parallels the sanitary sewer for a distance of about 150 feet, and where numerous sewer 

defects were noted during the July, 1984 video camera inspection (Section 2.3.2 of the approved RFI 

report). 

VOCs were also found in Hurricane Creek at the stonn sewer outfall, and at a point downstream in 

Hurricane Creek. No VOCs were detected in a sample from Hurricane Creek upstream from the stonn 

sewer outfall. 

Additional monitoring wells were installed by IT in April, 1985. The purposes of the new well installations 

were to: 

• determine if the stonn sewer or pipe-bed acted as an intercept to off-site contaminant 

migration; 

• determine if any contamination existed in the deeper sand units, notwithstanding previous 

A TEC results which were attributed to poor well construction; 

• detennine the type and ell.'tent of organic contaminants present in the soil adjacent to the 

plating room, and to determine if they are affecting groundwater quality; 

. • determine if any contaminants were migrating east or northeast from the facility which 

could possibly affect the Franklin municipal well field. 

A total of 27 soil borings were made along the west and south sides of the fonner plating room. Samples 

for each boring were obtained at a 6- to 7.5-foot depth, or at the approximate depth of the fonner sanitary 

sewer line leaving the plating room area. Based on February, 1985 sampling results, soil and water 

samples were analyzed for priority VOCs and certain non-priority VOCs. 

Samples from the six new monitoring wells (IT-IA, IB, 2, 3, 4 and 5) were obtained by IT in May, 1985. 

In shallow groundwater, the priority pollutant voes detected were limited to 1, 1-dichloroethane (DCA), 

toluene, TCA, and TCE. Only toluene at 9.1 µg/1, TCA at 2.2 µg/l , and xylenes at 2.2 µg/1 were detected 

in Unit D ·water at a 60 foot depth at IT-IA. Wells IT-2 and IT-3, located south of the storm drain were 

found to contain TCE, TCA, and toluene. No voes were detected in IT-4, and IT-5 was found to contain 

toluene at only 1.6 µg/l. IT concluded that the stonn drain along the south boundary of the property was 

acting as at least a partial groundwater intercept (Figure 6, Appendix A). Based on their 1985 data, IT 

produced several i~oconcentration maps which show the influence of the storm and sanitary sewers on the 
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e>."tent of groundwater contamination in the shallow sand unit. These data are tabulated in a final report 

(IT, 1985). 

A total of 11 samples from the plating room borings were analyzed for voes . Acetone, benzene, 

chloroform, I, 1,2,2-tetrachloroethane, TeA and TeE were detected. No large amounts of contaminants 

were detected, and total VOC content was everywhere less than 3 ppm. 

2.5.5 QUARTERLY MONITORING 

Allied/Amphenol submitted a groundwater monitoring plan to the Indiana State Board of Health on 

September 12, 1985. The plan, prepared by IT, established a quarterly groundwater monitoring program 

to be conducted for a period of one year. The program was implemented in February I 986, and was 

conducted through November 1986. Samples from wells IT-lA, IT-2, JT-3, MW-3, MW-9 and MW-12, 

as well as the stonn sewer outfall were analyzed for voes. Results were generally similar to the 1985 

testing. Of note are values from the upgradient well (MW-9) which showed concentrations for PCE, TCE 

and TCA above detection levels for multiple sampling periods, and the continuing detection of VOCs, 

including PCE, TCE and TCA, in the stonn sewer outfall at Hurricane Creek. 

2.5.6 CLOSURE AND CORRECTIVE MEASURES ACTMTIES 

The following closure and corrective measures activities were conducted at the Amphenol facility in 

response to the previously described investigations: 

• Removed and disposed of the plating room floor and underlying soil to a depth of nine feet, 

treated the excavation ,vith sodium hydroxide and installed clean backfill and a new 

concrete floor; 

• Disconnected and plugged the old sanitary sewer line and replaced it with a new line offset 

35 feet east of the old one; 

• Drained and treated fluids from the wastewater treatment system, the plating room tanks 

and other areas in the plating room; 

• Drained and treated liquid from the underground cyanide overflow tank, and capped the 

pipes at the discharge end; and 

• Removed twelve previously installed groundwater monitoring wells and grouted the 

boreholes to the surface. 
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In response to an Indiana Department of Environmental Management (IDEM) Notice of Violation dated 

June 25, 1987, Amphenol filed a total closure plan dated August 10, 1987, and as per IDEM review 

amended this plan on March 13, 1989. The plan addressed closure of a container storage area (ID No. 

SO l ) and the cyanide tank (ID No. S02). Certification of Closure for these units was provided by 

Amphenol on April 2, 1990. The IDEM notified Amphenol on June 13, 1990 that total closure had been 

completed as per the requirements of 329 IAC 3-21. 

2.5. 7 RFI ACTMTIES 

. 
On November 27, 1990, an Administrative Order on Consent (Consent Order) was signed by respondents 

Franklin Power Products and Amphenol Corporation. The field activities portion of a Quality Assurance 

Project Plan (QAPjP} prepared by WW Engineering & Science was approved on May 25, 1991. The 

laboratory portion was approved in December, 1991. RFI field activities began in January 1992. All work 

was performed in accordance with the approved RFI Work Plan as modified by the Consent Order. 

2.5.7.1 Initial lnvesti2ation 

The initial scope of investigation for this RFI is provided in a RCRA Facility Investigation Work Plan and 

Quality Assurance Plan developed by IT (1988), which was made a part of, and in part modified by, the 

Consent Order. Specific objectives of the RFI, as outlined in the QAPjP were as follows: 

• Determine to what e>..'tent hazardous organic and inorganic constituents are present in the soil, the 

soil gas, and groundwater beneath the site; 

• Determine to what e>.'tent data gathered during previous 1984 to 1986 sampling efforts are a valid 

indication of the extent of contamination; 

• Determine the identity, concentrations and possible sources of groundwater contaminants entering 

the facility property from an upgradient direction, and their contributions to background levels; 

• Determine the ex1ent of, and direction and rate of movement of any contaminant plume that has 

resulted from the release of contaminants on the property; 

• Determine whether any plume that exists has left the site boundaries; 

• Characterize contaminant pathways; and 

• Determine the identity and characteristics of any target populations or natural systems in the 

vicinity of the Amphenol facility. 
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To meet these objectives, samples were obtained from surface waters and sediments in local streams and 

storm sewers, soil materials collected from soil borings, soil gas, and groundwater from monitoring wells 

on and adjacent to the site. The first round of site work was conducted betv.reen January 28 and April 16, 

1992. Soil and water samples were analyzed for VOCs, metals and total and amenable cyanide. 

2.5.7.2 Second Round Activities 

Analytical data obtained from the first round of samples indicated that additional sampling would be 

necessary to meet the objectives of the RFI. A technical memorandum describing activities and results of 

the first phase of the RFI, dated June 23, 1992, was submitted to Region V, U.S. EPA. The memorandum 

(Appendix B in the approved RFI report), listed the following objectives for additional RFI work: 

• Evaluation of a potential separate PCE groundwater plume at the southwest comer of the facility 

parking lot; 

• Additional sampling points to delineate the plume boundary in Unit B south of the storm sewer 

(off-site); 

• Evaluation of the storm sewer and storm sewer trench as a possible pathway for contaminant 

migration, and delineation of any plume e>..tension along the storm sewer; 

• Evaluation of groundwater flow patterns and contaminants in storm sewer water during periods 

when groundwater levels are above the bottom of the stonn sewer; 

• Evaluation of possible sources of contamination to Unit D, perhaps utilizing additional well 

purging and sample analysis; and 

• Evaluation of Unit B thickness south of the site. 

To meet these objectives, additional soil, surface water and groundwater samples were collected both on­

and off-site in accordance with an EPA-approved Work Plan dated October 12, 1992, and a supplement to 

that Work Plan, dated December 28, 1992. Additional sampling of selected monitoring wells and surface 

water took place on July 27, 1992. Additional soil boring, monitoring well installation, soil sampling and 

well purging activities were conducted between January 1 _3 and February 17, 1993. On-site and off-site 

surface and groundwater sampling was performed between February 16 and March 2, 1993. Off-site work 

,,.,as performed with a hydraulic Geoprobe apparatus in lieu of permanent monitoring well construction, in 

accordance with the December 28, 1992 Work Plan supplement. 

kid•WEL i : & a :\Amphenol\07026.08\CMSRpt 9 (R) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

2.5.7.3 Third Round Activities 

Upon review of additional infonnation provided by the second round of sampling activities, Region V, 

U.S. EPA required the following additional infonnation: 

• An ecological risk assessment for the VOC releases into Hurricane Creek; 

• Additional soils and groundwater sampling along Forsythe Street; and 

• Development of a sampling plan to sample water below the bed of Hurricane Creek during zero 

flow conditions. 

The additional sampling was accomplished in April, 1994. The draft RFI report with the new submittals 

was approved by Region V, U.S. EPA on July 22, 1994. 

3.0 SIGNIFICANT FINDINGS OF THE RFI 

This section summarizes significant findings of the Rfl pertaining to contamination identified in soil gas, 

soil borings, groundwater, surface water and surface sediments. 1be approved RFJ report dated June 13, 

1994 should be referenced for specific infonnation, data, and complete discussions of the items summarized 

here. 

3.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Applicable or Relevant and Appropriate Requirements (ARARs) have been established for soil, surface 

sediment, surface water and groundwater and are summarized in Table 11 (Appendix A). ARARs for soil 

and surface sediment are ca1culated Preliminary Remediation Goals (PRGs). ARARs for waters are PRGs, 

Safe Drinking Water Act Maximum Contaminant Levels (MeLs) and MCL Goals (MeLGs). Specific site 

contamination exceeding ARA.Rs and identified in the RFI are discussed below. 

3.2 SOIL GAS 

A soil gas survey was conducted at the site in January 1992. The objectives of the survey were to provide 

a preliminary assessment of the e>1.-tent of voe contamination at the site and to investigate residual soil 

contamination in product/waste areas near the sewer lines. Results of the soil gas survey were presented to 

Region V, U.S. EPA in a technical memorandum dated April 8, 1992 and included as Appendix G in the 

approved RFI report. Evaluation of the soil gas data resulted in the delineation of two VOC plumes at the 

site (Figures 5 and 6, Appendix G of the approved RFI report). Maximum voe concentrations in soil gas 

were found near that location where the storm sewer crosses under the old sanitary sewer. Decreasing 
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voe concentrations in all directions from the sewer line suggested that the sewer was a line source for 

contaminant release. A separate PeE plume was detected in soil gas at the southwest comer of the facility 

parking lot. It was suggested in the soil gas technical memorandum that this plume may be the result of a 

surface-release of PeE at or near the southwest corner of the pavement. 

3.3 SOIL BORINGS 

Soil samples were collected from monitoring well borings and soil borings installed around the fonner 

Amphenol facility. Analyses were performed for voe and inorganic parameters. Analytical results are 

shown in Table 3 (Appendix A). Sample locations are shown on Sheet 3 (Appendix A). 

3.3.1 IN0RGANICS AND METALS 

Four metals (arsenic, beryllium, manganese and cobalt) were consistently reported at levels exceeding 

ARAR.s. However, all concentrations were well within background ranges for soils in the area. 

3.3.2 V0LATil,E ORGANIC COMPOUNDS 

voes were not detected above ARARs in upgradient soils. However, voes were detected above ARARs 

in the vicinity of the plating room and at depth in the vicinity of the sanitary sewer line. The areal e>.1ent of 

VOe con~ination in soils is shown in Sheets 5A and 5B (Appendix A). Sheet 5A shows total VOe 

concentration in soil samples collected between O and 12 feet below the surface. voe concentrations in 

this interval are concentrated along the stonn sewer and old sanitary sewer. Sheet 5B shows total voes in 

soil samples from below 12 feet below the surface. VOC soil concentrations are much higher below 12 

feet, at the approximate level of the top of the saturated zone. Peak concentrations ~e again centered over 

the sanitary sewer and stonn sewer, but are more widespread, and are perhaps influenced by groundwater 

movement. Soil samples collected above the level of the sanitary sewer did not generally contain voes. 

PeE was detected in soils near the former plating room at concentrations exceeding the AR.AR for this 

compound. The presence of voes in this area are attributed to residual contamination from the former 

plating room. 

PCE was detected along the sewer lines south of the former Amphenol facility at concentrations exceeding 

the AR.AR in samples taken at the top of the saturated zone, but VOCs were not detected at concentrations 

that exceed ARARs at shallower depths. The presence of PeE in saturated soil at depth, beneath relatively 

uncontaminated, unsaturated soil indicated that PeE has migrated laterally through the soil to this area 

most likely carried in the groundwater. 
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PCE was detected at concentrations well above the ARAR in shallow soil samples taken at the southwest 

comer of the site. PeE·was also detected in a deeper sample, but at a concentration below the ARAR. 

3.4 GROUNDWATER 

Groundwater quality was detennined by collecting samples from permanent monitoring wells on-site and 

from temporary sampling points established both on- and off-site ,,~th the Geoprobe apparatus. Analyses 

were performed for VOCs, inorganics, and Appendix IX parameters. Analytical results are shown in 

Table 8 (Appendix A). Sample locations are shown on Sheet 3 (Appendix A). 

3.4.1 UPGRADIENT SHALLOW AQUIFER 

Groundwater quality in the upgradient portion of the shallow (Unit B) aquifer was evaluated by analyzing 

samples coUected from monitoring wells MW-9, MW-20 and MW-26. 

Concentrations of aluminum, beryllium, cobalt, iron, lead and manganese in upgradient groundwater were 

reported at levels exceeding the ARARs for these elements. These samples were collected unfiltered. 

Analyses of cobalt and lead indicate that filtration of these samples reduced the concentrations of these 

elements to below detectable limits. This suggests that element concentrations in excess of ARARs at the 

upgradient wells are derived from suspended solids (from native soil) in the unfiltered samples. 

TCA (9 µg/1) and TCE (2 µg/1, estimated) were detected in upgradient monitoring well MW-9. The 

presence of voes in groundwater upgradient of the site had been reported from previous investigations. 

As speciffod in the Consent Order, the voe concentrations reported in the upgradient wells are adopted as 

background levels for voes for the purpose of delineating the groundwater voe plume at this site. 

3.4.2 PLATING ROOM 

Groundwater conditions in the vicinity of the former plating room were assessed through analysis of 

groundwater samples collected from monitoring wells MW-3 and MW-21. Samples were collected for 

VOCs, total metals, total cyanide and amenable cyanide. 

Concentrations of six metals and two VOCs in groundwater exceeded ARA.Rs. voes in groundwater at 

MW-3 and MW-21 are attributed to residual contamination associated with the former plating room. Of 

the six metals, arsenic is reported at a concentration below the regulatory MCL, and the remaining five 

(aluminum, cobalt, iron, lead and manganese), while present at levels greater than their respective ARARs, 

are considered to be normal background levels. 
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3.4.3 SEWER LINES 

Groundwater quality in the vicinity of the stonn and sanitary sewer lines was evaluated by analyzing 

samples collected from monitoring wells MW-12, MW-22, MW-30, IT-2, and IT-3. 

PCE, TCA, and TCE were consistently detected in wells along the sewer lines at concentrations exceeding 

ARARs or site background levels. These data indicate that groundwater in the vicinity of the storm sewer 

has been impacted by VOCs. The highest concentrations were recorded in samples from MW-12 and 

MW-22, suggesting that the damaged old sanitary sewer was a primary source of VOC releases. 

3.4.4 SOUTHWEST P A.R.KlNG LOT CORNER 

Groundwater quality beneath the southwest corner of the facility was assessed by analyzing sampl~s 

collected from monitoring wells MW-27, MW-28 and MW-29. 

PCE was detected at concentrations in excess of the ARAR in all three wells. Elevated TCE levels were 

reported at MW-28 and MW-29. TCA at MW-28 exceeded the ARAR, and at MW-27 and MW-29, TCA 

concentrations exceeded site background levels. PCE concentrations decrease from MW-27, toward 

MW-28 and l\1\V-29. The PCE at the southwest parking lot comer is located upgradient of the 

contaminant plume centered on the sanitary sewer line failure. 

3.4.5 OFF-SITE GEOPROBE SAMPLES 

Groundwater quality south of the former Amphenol site was investigated by analysis of groundwater 

samples collected from the Unit B aquifer with a Geoprobe unit. Samples were obtained from points 

PGP-1 through PGP-4, and PGP-6 through PGP-18. 

VOCs were reported at concentrations exceeding ARARs at PGP-4S, -4D, -6, -7, -8, and -9. 

Concentrations of TCA exceeding background were reported at PGP-6 through -10. Concentrations of 1,2-

DCE exceeding background were reported at PGP-6. Locations PGP-4S and PGP-4D correspond to the 

upper and lower portions, respectively, of the saturated zone at MW-12. Samples were collected from 

PGP-4S and PGP-4D to compare with results of samples from MW-12. 

Elevated levels ofVOCs at PGP-3, -6, -7, -8, -9 and -10 indicate VOCs may have migrated south from the 

site along a line approximated by the location of Forsythe Street. The most likely avenue for this pattern of 

migration is a municipal sanita.ry sewer lying directly beneath Forsythe Street. 
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3.4.6 UNIT D AQUIFER 

Groundwater quality in the deep (Unit D) aquifer was assessed by analyzing samples collected from 

monitoring wells MW-23, MW-25, and IT-IA. 

Volatile organic compounds PCE and TCE were detected during sampling round one at concentrations 

exceeding ARARs and site background levels. Results of sampling collected during round three, after 

ex'tensive well purging, indicate generally reduced VOC levels. The only confirmed detection was TCE at 

MW-25, reported at 11 µg/1. Other results were either estimated (13 µg/1, MW-23) or reported as not­

detected. These results suggest that VOCs in Unit D are present as a result of carry down during previous 

well installation, and are not an indication of general aquifer contamination. 

3.5 SURFACE WATER AND SURFACE SEDIMENT 

Surface water and surface sediment conditions were investigated by analyzing samples collected from five 

locations around the site (Figure 9, Appendix A). Concentrations of arsenic, beryllium and cobalt are 

reported above ARARs for those metals. However, all concentrations are within background ranges and 

are therefore interpreted as naturally-occurring. Samples collected during the first round of surface 

sampling, conducted in February 1992, contained no elevated levels of VOCs or cyanide. Samples were 

collected from surface water sampling point SW-02 again in July 1992 (round two) and February 1993 

(round three). Results from the July 1992 sampling reveal elevated levels of arsenic, beryllium, PCE, TCA 

and TCE. Arsenic and beryllium are derived from the dissolution of soils and sediments containing these 

elements. PCE, TCA and TCE are likely present as the result of the storm sewer acting as a groundwater 

intercept, transmitting groundwater from the site during periods of relatively high groundwater levels. 

3.6 CONTAMINANT PLUME DELINEATION 

Contaminant plume delineation was performed based on groundwater analytical data. Isoconcentration 

maps for DCA, PCE, TCA, and TCE in groundwater samples collected in March, 1993 are shO'"-'ll in 

Sheets 6A, 6B, 6C, and 6D (Appendix A), respectively. An isoconccntration map for total VOCs in 

groundwater is shown in Sheet 6E (Appendix A). 

3.6.1 UNIT B AQUIFER 

DCA was not detected above 5 µg/1 north of the facility. The ARAR for DCA is 1010 µg/l. Plume 

delineation (Sheet 6A, Appendix A) is based on the non-detect level of 5 µg/1. DCA concentrations in 

excess of 5 µg/l in groundwater were consistently found along the sewer lines. The elongation of the 

isoconcentration contours eastward along the south edge of the site suggests that DCA has been carried 
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along the stom1 sewer alignment. Similar elongation of the plume southward from the site along Forsythe 

Street indicates the municipal sarutary sewer may have acted as a secondary source of DCA contamination 

of groundwater in this area. 

The ARAR for PCE is 1.4 µg/1. PCE was detected in upgradient monitoring well MW-26 at 3 µg/1. Plume 

delineation was accomplished using 3 µg/1 as a background level of PCE at the site (Sheet 6B, 

Appendix A). PCE concentrations in excess of 3 µg/1 were found west and south of the facility, roughly 

following the storm sewer and sarutary sewer lines, and off the southwest comer of the parking lot. Off­

site PCE groundwater impacts are indicated at PGP-8 and IT-2. 

TCA was detected in upgradient monitoring well M\V-9 at 9 µg/1. The ARAR for TCA is 200 µg/1 . A site 

background value of 9 µg/1 for TCE was adopted for plume delineation (Sheet 6C, Appendix A). Elevated 

TCA concentrations were observed in groundwater south of the facility extending from the southwest 

parking lot comer eastward and south·ward along the sewer lines. Concentrations exceeding site 

background were observed off-site to the east and south along Forsythe Street. Concentrations exceeding 

background at PGP-6, -7, and -13 are upgradient from, and probably not related to, the plume from the 

former Amphenol site. 

TCE was detected at 2 µg/1 in upgrad.ient monitoring well MW-9. The ARAR is 1.43 µg/1. Plume 

delineation was performed using 2 ug/1 as the background TCE concentration at the site (Sheet 6D, 

Append.ix A). Elevated TCE concentrations south and southeast of the site indicate that the storm sewer 

and sanitary sewer may have acted as migration pathways. Local exceedances at PGP-6 and -7 are 

upgradient from, and probably not related to, the former Amphenol site. 

3.6.2 STORM SEWER 

The potential for the storm sewer to act as preferential path for contaminant migration to Hurricane Creek 

was evaluated by monitoring water levels and collecting water samples during periods of relatively high and 

relatively low groundwater levels. 

During groundv.,ater sampling round one, groundwater levels were found to be below the level of the storm 

sewer invert. Surface water samples collected from the storm sewer outfall during sampling round one 

contained no VOC or cyarude concentrations above detectable limits, substantiating the interpretation that 

the storm sewer was not acting as a groundwater intercept at that time. During groundwater sampling 

rounds two and three, groundwater levels were found at elevations above that of the storm sewer invert, and 

water levels recorded in the storm sewer during sampling round two were below the elevation of the 

groundwater. Water samples collected from the storm sewer outfall during sampling rounds two and three 

contained detectable levels of PCE, TCA and TCE. These detections indicate that the storm sewer is 
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intercepting groundwater beneath the site and transmining it to the outfall at surface water sampling point 

SW-02 and then to Hurricane Creek. 

3.6.3 SANITARY SEWER 

A municipal sanitary sewer exists beneath the site and off-site to the south. City of Franklin personnel 

reported that the off-site portion of the sewer from the site to just north of the entry to Ross Court is 8-inch 

Vitrified Clay Pipe (VCP) with tarred joints, enlarging to 12-inch VCP at the point where a separate sewer 

line enters from the Glendale Addition. The sewer pipe is reportedly 7 to 8 feet below the ground surface. 

VOCs detected in groundwater south of the site along Forsythe Street suggest that the sanitary sewer has 

acted as a secondary contamination source. Sheets 6A, 6C and 6D (Appendix A) show DCA, TCA and 

TCE plumes, respectively, ex-tending to sampling point PGP-9. 

3. 7 RISK ASSESSMENTS 

3.7.1 QUALITATIVE RISK ASSESSMENT 

The Qualitative Risk Assessment perfonned for the RFI indicates that potentially hazardous chemicals are 

present in environmental media at the fonner Amphenol site, both on-site and off-site to the south. The 

results of the groundwater portion of the RFI indicate that contaminant levels on-site and off-site are at 

steady state or decreasing. Potentially significant exposures to those contaminants in groundwater and soil 

are limited due to their subsurface location and the lack of use of groundwater for drinking on and near the 

site. Based on risk calculations, exposures to contaminated surface water by children playing at the stonn 

sewer outlet into Hurricane Creek were determined to not result in unacceptable risk. 

Based upon the results of the RF!, the fonner Amphenol site does not pose an unacceptable risk to human 

health and the environment under current conditions but may pose a risk at some time in the future. It was 

recommended that periodic monitoring of on-site and off-site conditions be undertaken as a follow-up to the 

RFI. 

3. 7 .2 ECOLOGICAL RISK ASSESSMENT 

The Ecological Risk Assessment performed as part of the RFI indicates that VOC compounds of potential 

concern are being introduced into Hurricane Creek from the fonner Amphenol site via the storm drain 

outfall. VOCs have been measured in the outfall water from 1985 through 1992. During this period, the 

compounds carbon disulfide, 1,1-DCA, 1,2-DCA, 1,1-DCE, 1,1,1-TCA, 1,1,2-TCA, PCE and TCE have 

been measured above detection limits. Neither cyanides nor significant levels of metals have been detected 

in the outfall water. The target populations consist of aquatic organisms, primarily small fishes, crayfish 
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and aquatic macroinvertebrates. No fish kills or environmental incidents attributable to the fonner 

Amphenol site have been documented in or along Hurricane Creek. None of the compounds in question is 

expected to bioaccumulate to a significant degree. Comparison of maximum values of VOCs in the outfall 

water with LOEL values and published results of exposure of freshwater fishes to the compounds indicates 

a single instance in May 1986 when the chronic LOEL for PCE was exceeded. 

Based upon the results of this Ecological Risk Assessment, the effects on the fishes, crayfish and aquatic 

macroinvertebrates from VOCs introduced into Hurricane Creek from the former Amphenol site via the 

storm drain outfall are minimal now and have been minimal in the past. Site remediation activities will 

eliminate any potential future effects on the aquatic fauna of Hurricane Creek. 

3.8 SUMMARY 

Past disposal practices at the former Amphenol site involved the disposal of chlorinated solvents to the 

sanitary sewer. Leaking joints in the VCP sanitary sewer, and a failure of the sewer where it crosses over a 

72-inch storm sewer line caused chlorinated solvents to be released into the environment. A new sanitary 

sewer line was constructed and the old sewer line was capped at either end and abandoned in place. 

Chlorinated solvents, principally 1,1,1-TCA, TCE and PCE, have been detected in a 3-foot thick saturated 

zone at a depth of approximately 15 feet. This saturated layer is separated from the lower aquifer by 

approximately 25 feet of dense clay till. The center of the contamination is approximately at the location of 

the sanitary sewer line failure. There is a secondary area of contamination at the southwest corner of the 

back parking lot, possibly from surface dumping of chlorinated solvents. This area is upgradient from the 

previously mentioned center of contamination. 

During periods of high groundwater level the 72-inch storm sewer intercepts the saturated zone on the site 

and VOC contaminated water is delivered to Hurricane Creek. However, there does not appear to be a 

zone of contamination along the storm sewer off site. 

Metals concentrations in the groundwater and soil were all consistent with background concentrations and 

are not considered to impact the site. Cyanide concentrations in groundwater and soils were all below 

ARARs and do not require further action. 

VOC contamination is present in soil between the level of the sanitary sewer and the bottom of Unit B. The 

contamination is centered on the sanitary sewer break, but is generally present in the southwest corner of 

the facility property. 
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4.0 INTERIM CORRECTIVE MEASURE 

4.1 BACKGROUND 

Based on the results of the RFI and with the concurrence of U.S. EPA, respondents initiated the design and 

implementation of an interim corrective measure (ICM) in August 1994. The purpose of the ICM is 

twofold. First, groundwater remediation is being implemented using a pump-and-treat system. Second, the 

pumping is being utilized to depress the potentiometric surface in Unit B to a level below the stonn sewer 

invert, thereby halting the release of VOC constituents to the storm sewer and ultimately to !"Iurricane 

Creek. The ICM system was installed by Wehran EMCON Northeast, Indianapolis, Indiana, and began 

operations the second week of February 1995. 

4.2 SYSTEM INFORMATION 

The ICM consists of three four-inch recovery wells (Figure 4-1) equipped ·with 5-foot lengths of slotted 

Schedule 40 PVC screens. RW-1 is located at the southeast corner of the property near RFI well MW-30 

and is 18.0 feet deep. The screen interval is 11 to 16 feet. RW-2 is located near RFI wells MW-12 and 

MW-25 and is 21.5 feet deep. The screen interval is 14 to 19 feet. RW-3 is located near RFI wells 

MW-22 and MW-23, and is 23.5 feet deep. The screen interval is 16 to 21 feet. Each well is fitted v.ith a 

submersible pneumatic pump with a capacity of l O gallons per minute (gpm) for a maximum flow rate of 

30 gpm. Average ~egate flow rates are expected to range from 15 to 20 gpm. All pumps are operated 

from an air compressor located in an air stripper building constructed for the ICM. Pneumatic pump 

controls for RW-1 are located in a covered pit at the wellhead. Pneumatic pump controls for RW-2 and 

RW-3 are located in the air stripper building. Pneumatic lines to the pumps are housed v.rithin 4-inch PVC 

casings that extend from the air stripper building to each well head. 

Water is pumped from the recovery wells to the air stripper building underground through 1.5-inch flexible 

chemical resistant tubing inside the 4-inch PVC casings. A shut-off valve, sampling port and totalizing 

flowrneter for each influent supply line is located at the point where the lines enter the air stripper building. 

Each port and flowmeter is located immediately downstream of each shut-off valve. Influent flows are 

combined within the building and are directed to the top of a three•tray low profile air stripper with a rated 

capacity of 50 gpm. A regenerative 5 horsepower (HP) blower with a capacity of 400 cubic feet per 

minute (cfm) forces air upward from the bottom of the stripper unit to establish a counterflow with the 

dov.,nward-flowing water. Air exhausts from the stripper through an 8-inch polyvinyl chloride (PVC) line 

installed on top of the unit. Water is directed to the City of Franklin sanitary sewer through a buried 4-inch I PVC pipe. A sampling port is installed in the air stripper effluent line. 

I 
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4.3 PERMITS 

An air permit for the air stripper unit was not required by the IDEM because expected VOC emissions 

developed by Wehran EMCON do not exceed or approach the 15 pounds per day allowed by IDEM, even 

in a worst-case scenario (see Appendix D). 

A Water Pollution Control Facility Construction Permit (No. 2343) was granted by IDEM for the 

installation of the ICM. 

Pennission was granted by the City of Franklin to discharge treated effluent to the municipal sanitary sewer 

system. Monthly monitoring of treated effluent for total VOCs is being required. However, it is 

anticipated that the monitoring frequency v.rill be reduced to quarterly once the performance of the air 

stripper has been established. 

4.4 FAIL SAFE FEATURES 

The system is equipped with several features that \\rill discourage system tampering and prevent the release 

of untreated water to the environment. 

I. High and low air stripper blower pressure s,~ritches will stop the operation of the groundwater 

ex1raction pumps and the air stripper if blower pressures are too high or too low. 

2. An air stripper sump high level control stops the operation of the groundwater e:>..1:raction pumps if the 

water level in the air stripper sump becomes too high. 

3. An alarm light on the north side of the air stripper building will be activated in the event of a shutdown 

for the above-mentioned reasons. Wehran EM CON personnel \\<ill be contacted by a designated person 

at the plant in the event of a shutdown. 

4. The system will not automatically restart. The system must be reactivated manually in the event that 

there is a shutdown for the above reasons, or because of a power failure. 

5. PVC casings are pressure tested to prevent the below ground release of untreated \'iater in the event of 

a failure of the tubing between the groundwater extraction pump and the air stripper building. 

6. The air stripper building is electrically heated and has no windows. The single door is secured with a 

padlock. 

7. The air stripper building is constructed on a concrete slab floor, and is heavily insulated and 

soundproofed. 
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4.5 OTHER FEATURES 

The installed system has several features that can facilitate system expansion or component changeover. 

I . A 4-inch PVC backup casing is stubbed into the floor next to each PVC casing in current use to allow 

additional lines to be run to each wellhead. 

2. An electric conduit is stubbed into the floor ne>..1 to each 4-inch PVC casing in current use to 

accommodate the use of electric pumps should it become necessary. 

3. An additional 4-inch casing, a backup casing and an electric conduit are installed at the northwest 

comer of the air stripper building to accommodate an additional pumping well should it become 

necessary. 

4. The three-tray air stripper unit can accommodate two additional trays should additional removal 

capacity be required. 

5. The stripper building was built with ample room to install additional pieces of equipment. 

4.6 INITIAL STARTUP/OPERATION 

Full system startup began the week of February 13, I 995. Prior to operation, a complete round of 

groundwater levels were collected. Initial pumping rates for each recovery well and anticipated initial 

drawdowns were as follows: 

RW-1 : 8 gpm; <0.5 feet below the stonn sewer invert. 

RW-2: 5 gpm; 0.5 feet below the stonn sewer invert. 

RW-3: 5 gpm; 0.5 feet below the storm sewer invert. 

Table 4.1 shows ICM pumping and drawdo\,n information for the first two weeks of pumping 

(February 16, 1995 through March 2, 1995). lnfonnation was provided by Wehran EMCON. During that 

fourteen-day period, recovery well RW-2 pumped approximately 65,047 gallons (3.3 gpm), RW-3 pumped 

approximately 110,993 gallons (5.5 gpm), and RW-1 pumped only 5,760 gallons because of mechanical 

problems. 

Drawdown at MW-12, the Unit B monitoring well closest to RW-2, was -0.21 feet. The March 2, 1995 

groundwater elevation was 719.11 feet, slightly above the measured storm sewer invert elevation of 718.88 

feet at the south storm sewer manhole. 
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Drawdov,'11 at MW-22, the Unit B monitoring well closest to RW-3, was -0.06 feet. The March 2, 1995 

groundwater elevation was 719.52 feet, slightly below the measured stonn sewer invert elevation of 719. 72 

feet at the north stonn sewer manhole. 

Drawdown at IT-2 was -0.15 feet. The March 2, 1995 groundwater elevation was 719.10 feet, slightly 

above the estimated storm sewer invert elevation of718.88 feet at the point closest to IT-2. 

There was a slight increase of +0.02 feet in groundwater elevation at MW-30, the monitoring well closest 

to RW-1, which operated very little during this period. Wells located away from the recovery wells, 

generally showed increases in groundwater elevation. This is particularly the case at MW-27 (+0.16 feet), 

MW-28 (+0.06 feet), and MW-29 {+0.11 feet). These increases are probably the result of thawing subsoil, 

and accumulated snow on the ground surface. 

4.7 EFFLUENT MONJTORING 

Monthly effluent monitoring for total VOCs was initially required by the City of Franklin, but was 

subsequently reduced to quarterly sampling. Future monitoring requirements will be dependent upon the 

results of these initial tests, but monitoring frequency \\~ll likely be reduced to quarterly. 

Table 4.2 summarizes available analytical data for the ICM from March 9, 1995 through August 3, 1995. 

The approximate air stripper feed concentrations ranged from 2,500 to 3,800 µg/L TVOC. During this 

period, only one effluent sample (March 29, 1995, 3.3 µg/L TVOC) had TVOC above detection limits. 

Cumulative pumpage and average pumping rates for each extraction well for the period of February 24, 

1995 to June 19, l 995 are summarized in Table 4.3. 

4.8 CONCLUSIONS AND RECOMMENDATIONS 

Preliminary performance data indicate that there should be sufficient drawdown in the vicinity of the three 

recovery wells to lower the groundwater surface elevation below that of the storm sewer invert. The results 

at IT-2 suggest that pumping at RW-2 is lowering the groundwater surface off site as well, and should be 

capable of reversing off-site groundwater flow in this area. Additional performance data should be 

collected and evaluated to determine the effectiveness of the present ICM configuration and pumping rates 

on water levels in monitoring wells MW-27, MW-28 and MW-29. Results from IT-2 can be used to 

evaluate drawdown between RW-1 and RW-2, but there is no similar monitoring point between RW-2 and 

RW•3. It may be necessary in the future to install a piezometer between RW-2 and RW-3 to evaluate ICM 

performance in this zone. 

kid-WEL i: & a :\Amphenol\07026.08\CMSRpt 21 (R) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5.0 IDENTIFICATION AND DEVELOPMENT OF THE CORRECTIVE MEASURE 

ALTERNATIVES 

5.1 CORRECTIVE MEASURE OBJECTIVES 

The overall objective of the corrective action is to protect public health and the environment from 

unacceptable risk associated with impacts identified in the RFI and previous site investigations. The RFI 

and previous studies have delineated impacts to soil, surface water and groundwater from past 

manufacturing practices at the fonner Amphenol site. Principal impacts include: on-site subsurface soils 

located south of the facility buildings and impacte.d with PCE above the ARAR on-site groundwater 

impacted with VOCs (PCE, TCA, TCE) above ARARs; water impacted with PCE and TCE above 

ARARs which is transmitte.d from the site to Hurricane Creek through the stonn sewer during periods of 

elevate.d groundwater levels; and off-site groundwater impacte.d with VOCs (PCE, TCA, TCE) above 

ARARs. Table 5. l provides a list of ARARs for groundwater and soils. This list of ARARs has been 

update.d from Table 11 in the approved RFI report to reflect toxicity data changes that impact both risk­

based PRGs and RCRA action levels. 

A qualitative risk assessment conducted as part of the RFI determined that exposure to impacted soil and 

groundwater both on-site and off-site is limited because of the depth of the impacts, and does not present an 

unacceptable risk. Exposure to impacte.d groundwater at the storm sewer outlet to Hurricane Creek was 

also determine.d to not present unacceptable risk. An ecological risk assessment conducted as part of the 

RFI determined that the effect on fishes, crayfish and aquatic macroinvertebrates from exposure to VOCs 

introduced into Hurricane Creek from the former Amphenol facility are now and have been minimal. 

The objectives of the corrective measure have been developed in light of the limited exposure to the 

impacted media and the minimal risk to the public health and environment posed by the impacts. 

Specifically, the objectives of the corrective measure are the follov.iing: 

1. Reduce the concentration of PCE in on-site soils of the Unit B aquifer in the vicinity of the 

old sanitary sewer line to minimize the future release of PCE into groundwater. 

2. Prevent the future off-site migration of groundwater impacted with PCE above the MCL of 

5 µg/1. 

3. Prevent the future off-site migration of groundwater impacted with TCA above the risk 

based PRG concentration of 1,550 µg/1. 

kid-WEL i: & a :\Amphcnol\07026.08\CMSRpt 22 (R) 



I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4. Prevent the future off-site migration of groundwater impacted with TCE above the M CL 

of 5 µg/1 . 

5. Prevent the future transport of impacted groundwater to Hurricane Creek through the 

storm se .. ..,er along the southern property border of the former Amphenol site. 

Findings contained in the RFI indicate that there are impacted soils and groundwater off-site which are 

different in character from the impacted media found on the former Amphenol property. These impacted 

soils and groundwater are also physically removed from the impacted media associated with discharges 

from the operating facility on the former Amphenol property (Sheet 1: PGP-6, -7, and -13). The RFJ has 

concluded that the source of these impacts is not the former Amphenol s~te or discharges from operations at 

the fonner Amphenol site. 

5.2 SCREENING OF CORRECTIVE MEASURE TECHNOLOGIES 

The purpose of this section of the CMS is to identify applicable and appropriate remedial technologies for 

the site based on the impacts present and the site characteristics. The potentially applicable remedial 

technologies are screened to eliminate those that prove unfeasible to implement, that are unable to perform 

satisfactorily, or that do not meet the corrective action objectives, identified in Section 5. I, "'ithin a 

reasonable time period. The screening step also eliminates technologies based on inherent technology 

limitations or lack of performance data. 

The site has been divided into operable areas which contain similar media and similar levels ,of impact. 

General response actions for the media within each area are expected to be similar and have been identified 

individually. The volumes of impacted soils and groundwater in each area have been estimated. The 

results of the screening process are summarized in a matrix format (fable 5.2). 

5.2.1 DEFINITION OF OPERABLE AREAS 

Figure 5-1 illustrates the locations of the operable areas v.fuch have been identified as Areas I, 2, and 3. 

Area I includes the subsurface media located within the property boundaries of the former Amphenol 

facility, and closely associated off-site wells IT-2 and IT-3 (Sheet 1, Appendix A). Area I corresponds 

with a portion of the on-site lithostratigraphic unit identified as Unit B in the approved RFI report. Unit B 

has been identified from approximately 3 to 28 feet below grade, comprised of a silty sand deposit which is 

saturated at the lower levels. Unit Bis underlain by a dense till layer l 7 to 20 feet in thiclmess, designated 

Unit C. Impacts have not been noted in Unit C or deeper, except for those incidents believed to be caused 

by carry-down during well drilling activities. 
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Area 2 consists of the storm sewer located south and southeast of the former Amphenol facility. VOC 

impacted groundwater enters the storm sewer through faults in the pipe during periods of high groundwater 

levels and is discharged at the outfall to Hurricane Creek. 

Area 3 consists of a linear zone of the Unit B media located southwest of the property boundary along 

Forsythe Street. A plume of impacted groundwater has been identified along the route of the sanitary sewer 

line beneath Forsythe Street. Based on the location and orientation of the plume of impacted groundwater, 

it appears that wastewater discharged from the former Amphenol facility once leaked through joints in the 

sewer line. 

5.2.2 AREA 1 

The subsurface soil in Area l at a depth corresponding to the water table contains levels of PCE in excess 

of the ARAR. The groundwater in this zone has been impacted by volatile organic compounds, derived in 

part from subsurface soils, and contains levels of PCE, TCE, and TCA exceeding the ARARs. 

5.2.2.1 Soils 

General response actions which might be considered appropriate for the impacted soils in Area I are: no 

action; institutional controls (deed restrictions), soil monitoring; soil vapor extraction (SVE); excavation of 

the soils in the area of the abandoned sewer; on-site treatment of excavated soils; and off-site disposal of 

excavated soils. One or more of these remedial response actions will be required to achieve the corrective 

action objectives presented in Section 5.1. 

5.2.2.2 Groundwater 

General response actions which might be considered appropriate for the impacted groundwater in Area l 

are: no action; institutional controls (deed and well installation restrictions), groundwater monitoring; 

containment; air sparging; collection with on-site treatment followed by reinjection; and collection with on­

site treatment followed by off-site disposal. One or more of these remedial response actions will be 

required to achieve the corrective action objectives presented in Section 5. l . 

An interim corrective measure (ICM) consisting of an on-site groundwater collection system and air 

stripper has been installed at the fonner Amphenol facility. Groundwater treated by the air stripper is 

discharged to the sanitary sewer. 
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5.2.2.3 Air 

Consistent with the proVJs1ons of the approved RFI Work Plan, air impacts were not investigated. 

However, it is reasonable to assume that volatilized constituents may accumulate in below grade, confined, 

non-ventilated areas such as utility manholes or the stonn sewer pipe, or may be released as a result of 

remediation activities. General response actions considered appropriate to address potential air impacts 

include: no action; institutional controls; and vapor recovery with on-site treatment. Implementation of one 

or more of these general response actions may be necessary to achieve the corrective action objectives 

presented in Section 5 .1. 

5.2.3 AREA 2 

The groundwater in Area 2 associated v.~th the storm sewer has been impacted by volatile organic 

compounds and contains levels of PCE, TCE, and TCA exceeding ARARs. 

5.2.3.1 Soils 

Soils impacted above ARARs are not present in Area 2, and no corrective measures are considered for soil 

in Area 2. 

5.2.3.2 Groundwater/Storm Sewer Water 

General response actions considered appropriate for impacted storm sewer water in Area 2 are: no action; 

institutional controls; containment of VOCs in the on-site groundwater; and collection with on-site 

treatment or off-site disposal. Collection of on-site groundwater should have the effect of lowering the 

groundwater level, eliminating the potential for groundwater to enter the storm sewer. One or more of these 

remedial response actions will be required to achieve the corrective action objectives presented in 

Section 5. I . 

The ICM groundwater collection system and air stripper installed at the former Amphenol facility is 

designed to lower the elevation of the on-site groundwater table, restricting the potential for groundwater to 

enter the storm sewer. 

5.2.3.3 Air 

Consistent with the provisions of the RFI Work Plan, air impacts were not investigated. However, it is 

reasonable to assume that volatilized constituents may accumulate in below grade, confined, non-ventilated 

areas such as utility manholes or the storm sewer pipe, or may be released as a result of remediation 

activities. General response actions considered appropriate to address potential air impacts include: no 
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action; institutional controls; and vapor recovery v.~th on-site treatment. Implementation of one or more of 

these general response actions may be necessary to achieve the corrective action objectives presented in . 

Section 5. I . 

5.2.4 AREA3 

The groundwater in Area 3 has been impacted by voes and contains levels of PeE, TCE, and TCA 

I exceeding ARARs. Groundwater concentrations of the voes in off-site groundwater are significantly 

lower than those found in the on-site groundwater, indicating that contamination has be.en transported 
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off-site by leakage from the sanitary sewer and/or migration of impacted groundwater along the sewer 

bedding. The approved RFI report indicated minimal soil impact by VOCs. Unlike Areas 1 and 2, media 

characteristics and groundwater flow have not be.en extensively investigated or monitored in this area. 

5.2.4.1 Soils 

Soils impacted above ARARs are not present in Area 3, and no corrective actions are considered for soil in 

Area 3. 

5.2.4.2 Groundwater 

General response actions considered appropriate for impacted groundwater in Area 3 at this time are: no 

action; institutional controls; ground·water monitoring; air sparging v.~th soil vapor extraction; groundwater 

extraction and treatment by air stripping; or activated carbon. Institutional controls would e>..'tend to the 

residential area downgradient of the impacted area and end at Hurricane Creek. One or more of these 

remedial response actions \\~II be required to achieve the corrective action objectives presented in 

Section 5. I. 

5.2.4.3 Air 

Consistent mth the provisions of the approved RFJ Work Plan, air impacts were not investigated. 

However, it is reasonable to assume that volatilized constituents may accumulate in below grade, confined, 

non-ventilated areas such as utility manholes or the storm sewer pipe. General response actions considered 

appropriate to address potential air impacts include: no action; institutional controls; and vapor recovery 

,~th on-site treatment. Implementation of one or more of these general response actions may be necessary 

to achieve the corrective action objectives presented in Section 5. I. 
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5.2.5 REMEDIAL TECHNOLOGIES 

lrus section of the CMS contains a master list of remedial technologies and presents an injtial screening of 

these technologies. The purpose of the screening is to eliminate technologies which do not apply due to the 

nature of the contamination, site conditions, and the effectiveness and implementability of the technology. 

The technologies are divided into media-specific categories: soil, groundwater, and air. The media-specific 

categories are then sub-divided based on the type of response action that is involved, such as on-site 

treatment or off-site disposal. Table 5.2 contains the irutial screening of technologies. The following is a 

description of the screening process and the technologies whjch were retained. The No Action Alternative 

has been retained for all media. 

5.2.5.1 Soil 

Specific soils at the site have been shown to contain levels of PCE above the ARAR. Remedial 

technologies were screened on their ability to reduce the concentration of PCE in soils and to minimize the 

future release of PCE into groundwater. 

5.2.5.J. I /nstiJutional Action and Soil Monitoring 

Institutional controls at the state or local level that restrict the use of the site or adjacent properties can be 

implemented as part of the remedial action in the areas where exposure to contaminants may pose a threat 

to human health. Institutional controls provide methods of limiting the access to and the development of the 

site by the general public and of monitoring the conditions at the site. Deed restrictions which would lirnit 

the excavation of soils in the impacted areas would be an example of an institutional control targeted at 

preventing exposure to impacted soils. Regular soil monitoring analyses would provide an assessment of 

conrutions at the site. 

5.2.5.J.2 Removal 

Excavation of soil can be an effective method of removing areas of contamination to other locations for on­

site treatment, off-site treatment, or disposal. Conventional earth moving equipment can be used to 

perform the work. Potential rusadvantages include worker e>..']X)sure to impacted soils, local resident 

exposure to impacted soils, inhalation of dust and volatilized contaminants generated during excavation, 

and the need to dev.rater areas of excavation below the water table. 

Excavation is considered reasonable only for the severely impacted soils located in the area of the 

abandoned sewer line in Area 1. Excavation of all on-site impacted soil would require e>..'tensive shoring to 
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protect building foundations and existing monitoring wells because of the depth of the impacted soil. It is 

likely that a significant quantity ofimpacted soil would need to be left in place. 

5.2.5.J.3 On-Site Treatment 

Soils present at the fonner Amphenol facility may be remediated by on-site treatment which could involve 

the fabrication and/or mobilization of a treatment system, the excavation of soil, and subsequent treatment. 

Direct Treatment 

Direct treatment options such as aeration and low temperature thennal desorption are applicable with 

excavation of the contaminated soils. Soils are typically removed and transferred to the treatment location. 

Aeration involves the introduction of air through the excavated contaminated soils by windrowing and 

tilling the soils. Potential disadvantages include the release of volatilized contaminants from the treatment, 

which may result in the exposure of workers and local residents to VOCs, and the fact that the 

contamination is not treated or destroyed, but only transferred to another medium. 

Low-temperature thermal desorption removes the volatile contaminants from soil by use of elevated 

temperatures, aeration, and agitation, generally in a rotary dryer. Contamination is not destroyed in this 

step, but transferred to the vapor phase. Vapors containing the volatile contaminants are then released to 

the atmosphere, or treated using carbon adsorption or thermal oxidation. This may require IDEM 

permitting, or the treatment of the released VOCs. If activated carbon is utilized to treat the vapor, on-site 

regeneration or replacement will be required at regular intervals. 

In Situ Treatment 

In situ treatment options such as aeration, soil flushing, and soil vapor extraction (SVE) do not require the 

excavation of the contaminated soils. 

Aeration, like its direct treatment counterpart, involves the removal of the volatile contaminants by air. A 

series of injection wells and an air blower are used to force the air through the soil. The contaminant-laden 

air is generally vented to the atmosphere. Soil flushing involves the removal of the contaminants from the 

soil by an injected liquid which is collected in wells and tl)en treated on-site or disposed of off-site. 

SVE involves the removal of soil gas by applying vacuum to extraction wells. Fresh air replacing the 

extracted soil gas removes more VOCs from the soil. and is subsequently e>..1racted. The e>..'tracted vapor is 

vented to atmosphere, or treated on-site using carbon adsorption or thermal oxidation. If activated carbon 

is utilized, on-site regeneration or replacement will be required at regular intervals. 
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5. 2. 5. I. 4 Off-Site Disposal 

Off-site disposal of impacted excavated soils may be a viable remedial option. However, impacted soil 

having a total constituent analysis with PCE greater than 5.6 mg/kg or TCE greater than 5.4 mg/kg would 

require incineration prior to disposal. Because of the detected levels of PCE in the soil likely to be 

considered for disposal, it is expected that incineration would be required. 

5.2.5.2 Groundwater 

Groundwater at the site has been sho".m to contain levels of chlorinated VOCs, including PCE, TCA, and 

TCE, above ARARs. Remedial technologies were screened on their ability to reduce the concentrations of 

PCE and TCE in groundwater below the drinking water MCL of 5 µg/1, and of TCA below the risk-based 

PRG concentration of 1,550 µg/1 . 

5.2.5.21 Institutional Action and Groundwater Monitoring 

Institutional controls at the state or local level that restrict the use of groundwater at the site and 

surrounding properties can be implemented as part of the remedial action in the areas where exposure to 

contaminants may pose a threat to human health. Deed restrictions which would restrict well installation 

and groundwater usage in the impacted areas is an example of an institutional control targeted at preventing 

exposure to impacted groundwater. Regular groundwater monitoring and analyses would provide an 

assessment of conditions at the site. 

5.25.22 Collection 

Collection of groundwater is an effective method of removing contamination. Standard well installation 

techniques are generally used to collect the impacted groundwater. Potential disadvantages include worker 

exposure to groundwater during well installation and groundwater recovery. Also, the contamination is not 

treated or destroyed, but only transferred to another medium. 

Collection potentially applies to the impacted groundwater in Areas 1, 2, and 3, and would be an important 

part of any on-site treatment, effluent disposal, or off-site treatment alternative. 

5.2.5.2.3 On-Site Treatment 

Impacted groundwater present at the fonner Amphenol facility may be remediated by on-site treatment. 

On-site treatment may involve in situ groundwater sparging ,vith air, the fabrication and/or mobilization of 

a treatment system, installation of a collection system as described in Section 5.2.5.2.2, and subsequent 

treatment and discharge. 
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Groundwater sparging with air is a technology applied in situ to enhance the volatilization of VOCs. Air is 

injected through conventional wells having screened intervals below the water table. VOCs are transferred 

from the groundwater into the sparge air. The VOC air or vapor is typically removed using SVE wells 

installed above the water table and operated under a vacuum. 

Air stripping, as presently employed in the ICM, is an effective technology commonly applied for treatment 

of VOCs. It consists of passing the collected groundwater through a counter-current device and aJlowing 

the water to contact air over a high surface area packing. The volatile contaminants are partitioned out of 

the water and into the air stream. The treated water is disposed of in some manner, while the extracted air 

is released to the atmosphere, or treated using carbon adsorption or thermal oxidation. If activated carbon 

is utilized, on-site regeneration or replacement will be required at regular intervaJs. Air stripping units may 

require routine maintenance and may need to be periodicaJly cleaned of accumulated scaJe. 

Activated carbon adsorption can also be used to treat the contaminated water effectively and is commonly 

used for voe-impacted water. The collected water is passed through. a pair of series-cotmected carbon 

adsorption cells. As the water passes through the carbon, the voes are adsorbed to the active sites on the 

carbon surface. The treated water is disposed of in some manner. Following some period of time, the 

activated carbon will become saturated with voes and will need to be replaced to provide continued 

treatment. Activated carbon may be used in conjunction with air stripping to polish the effluent prior to 

either surface or subsurface discharge. However, depending on specific pennit requirements, the use of 

activated carbon may not be required. 

5.2.5.2.4 Effluent Disposal 

The use of an on-site groundwater treatment system as described in Section 5.2.5.2.3 requires effluent 

disposal. Effluent from a groundwater treatment system can be disposed of off-site to either the sanitary or 

stonn sewer, or on-site through a reinjection system. 

Groundwater treated to a sufficient level to meet the municipal water treatment authority's standards may 

aJlow the water to be discharged to a publicly-o'"ned treatment works (POnV). Discharge to the PO1W 

requires the approval of the municipal authority, payment of a fee based on the volume of water 

discharged, and periodic testing of water quality. 

Groundwater treated to a sufficient level to meet national standards may allow the water to be discharged to 

a surface water body via the storm sewer. Discharge to surface water requires a NPDES permit from the 

IDEM, which reviews the quantity, source, and treatment efficiency involved and declares a minimum 

sampling and anaJysis schedule for the discharge. 
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Groundwater treated to a sufficient level to meet state regulatory standards may allow the water to be 

reinjected or reinfiltrated on-site to promote flushing or in siru treatment of contaminants in the soil. 

Reinjection requires a groundwater injection permit, notification, or permit waiver, based on a review of the 

quantity, source, and treatment efficiency involved. 

5.2.5.2.5 Off-Site Treatment 

Off-site treatment requires the installation of an on-site groundwater collection system as described in 

Section 5.2.5.2.2. Untreated groundwater may be discharged to the POTW if contaminant concentrations 

are acceptable to the municipal authority and if the requirements discussed in Section 5.2.5.2.3 are met. 

5.2.5.3 Air 

5.2.5.3.J JnstitutionalAction 

Institutional controls at the state or local level that restrict the use of the site can be implemented as part of 

the remedial action in the areas where exposure to contaminants may pose a threat to human health. 

Access to the site may need to be restricted during excavation activities or treatment activities which may 

release contaminant vapors. Personnel entry of sanitary or storm sewer manholes in the vicinity of the site 

should entail compliance with standard confined space entry practices including air monitoring, ventilation, 

and worker communication and rescue procedures. Regular monitoring of ambient contaminant 

concentrations in air may be implemented during excavation activities and soil or groundwater treatment 

activities which may result in the release of contaminant vapors. 

5.2.5.3.2 On-Site Treatment 

I Contaminant vapors released from on-site treatment systems described in Sections 5.2.5.1.3 and 5.2.5.2.3 

may require treatment to remove the contaminants to acceptable levels prior to off-gas release. 
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Activated carbon adsorption treatment of off-gases is an accepted method for treating organic contaminants 

in the vapor phase. As the vapors pass through the carbon, the organic contaminants are adsorbed at the 

active sites on the carbon surface. The treated air stream is then discharged to atmosphere. If activated 

carbon is utilized, on-site regeneration or replacement of the carbon media will be required at regular 

intervals. 

Thermal oxidation of the treatment off-gases is an another accepted method for treating organic 

contaminants in the vapor phase. The contaminants are destroyed by high temperatures as they pass 
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through the thennal oxidizer's combustion chamber. The treated air stream is then discharged to 

atmosphere. Thennal oxidizers may be required to be pennitted and regularly tested during use. 

5.3 IDENTIFICATION OF THE CORRECTIVE MEASURE ALTERNATIVES 

The technologies which remain following the screening have been assembled into alternatives. The site has 

been divided into different areas because of the potential for location-specific remediation strategies Y.ithin 

the site. These are shown in Figure 5-1 . These area designations have been made based on the nature of 

the impacted materials in these areas and will be used throughout the following discussions. Table 5.3 

summarizes the remedial actions proposed for each area in the remedial alternatives. 

5.3.1 ALTERNATIVE l; No ACTION 

Alternative I is the No Action Alternative and serves as the basis to which all other alternatives can be 

compared. Under this remedial alternative, no active remedial action or institutional action would be taken 

regarding the site. 

5.3.2 ALTERNATIVE 2: INSTITUTIONAL CONTROLS; MONITOR.ING 

ALTERNATNE 2A: INSTITUTIONAL CONTROLS; MONITORING; GROUNDWATER 

EXTRACTION AND TREATMENT WITII AIR STRIPPING 

The following remedial actions would be perfonned under Alternative 2 for the three identified operable 

areas: 

• Area I : Restrict access to and use of the soils and groundwater by means of deed restrictions on the 

site. Restrict the use of the impacted groundwater by off-site users. Initiate a periodic groundwater 

monitoring program to monitor for potential contaminan~ migration. Recommend standard confined 

space entry procedures for entering storm sewer and sanitary sewer manholes in the area. 

• Area 2: Restrict the use of the impacted surface ·water and groundwater by off-site users . Initiate a 

periodic monitoring program to monitor for contaminants in the storm sewer water. Recommend 

standard confined space entry procedures for entering storm sewer manholes. 

• Area 3: Restrict the use of the impacted groundwater by off-site users, including the entire residential 

area downgradient of the identified area of impact and ending at Hurricane Creek. Initiate a periodic 

groundwater monitoring program to monitor for potential contaminant migration and determine 

subsurface characteristics. Recommend standard confined space entry procedures for entering sanitary 

sewer manholes. 
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The primary focus of Alternative 2 is to limit direct human exposure to impacted soil and groundwater 

through deed restrictions and the use of safe access practices in areas of below grade confined spaces such 

as manholes. This alternative also involves the installation of three monitoring wells in Area 3 to gather 

additional infonnation on subsurface stratigraphy, groundwater movement, . and changes in VOC 

concentrations with time. Monitoring of Area 3 will be part of all subsequent alternatives. The alternative 

relies on naturally occurring remedial mechanisms to reduce VOC concentrations is soil and groundwater. 

Such an alternative is appropriate because the type, location, and characteristics of the impacts do not pose 

an immediate threat to human health or the environment. 

A semi-annual groundwater sampling and analytical program would be implemented in order to determine 

the fate of VOCs in the groundwater. The program would include all on-site groundwater monitoring 

wells, off-site monitoring wells IT-2 and IT-3, and three new monitoring wells installed along Forsythe 

Street extending to the south. Figure 5-2 shows the location of existing monitoring wells and the proposed 

location of the three new monitoring wells. 

In order to monitor the fate of PCE in contaminated on-site soils, soils would be evaluated on an annual 

basis. Evaluation may be accomplished by collecting and analyzing individual soil samples collected on an 

annual basis, or by soil gas monitoring. 

Alternative 2A includes the institutional and monitoring elements of Alternative 2 but also incorporates the 

existing interim corrective measure (ICM) of groundwater ex'traction and air stripping. Alternative 2A is 

illustrated in Figure 5-3. As indicated previously, one objective of the interim corrective measure is to 

lower the water table in the vicinity of the storm sewer to below the sewer invert and prevent impacted 

groundwater from entering the sewer and flo~ring into Hurricane Creek. The ICM should eliminate a 

potential exposure pathway not addressed by the institutional controls. 

5.3.3 ALTERNATIVE 3: lNSTJTUTIONALCONTROLS; MONITORING; GROUNDWATER 

EXTRACTION AND TREATMENT WITH AIR STRIPPING; GROUNDWATER 

SPARGING; Son, VAPOR EXTRACTION 

Alternative 3 incorporates the institutional controls, monitoring, and ICM activities discussed previously in 

Alternative 2A., In addition, groundwater sparging and soil vapor ex'traction (SVE) would be installed to 

treat impacted groundwater prior to it leaving the site and to enhance remediation of the most severely 

impacted soil on site. 

The proposed air sparge and SVE system would be configured as follows. One line of approximately 12 

air sparging and 3 SVE wells would be installed approximately 50 feet north of the abandoned sewer line 

source area and oriented in an east-west direction. The sparging system would act to partition the volatile 
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contaminants out of the groundwater and into the air stream, carrying the VOCs into the unsaturated 

vadose soils above. The screened sections of the air sparging wells would extend six inches into 

stratigraphic Unit C. The SVE wells would be installed in the vadose soils above the sparge points to 

collect the VOC-laden soil gas. A second network of approximately l O air sparging and 2 SVE wells 

would be installed in the areas of highest impact in the abandoned sewer line source area to enhance the 

volatilization of VOCs from below the water table and the removal of vapor from the vadose zone. This 

alternative is illustrated in Figure 5.4. 

Corrective measure Alternative 3 would act to remediate the most severely impacted on-site soil and 

groundY.rater, including that located southwest of the back parking lot, and provide treatment for any 

impacted groundwater before it migrates off-site to the adjacent residential property. Alternative 3 also 

incorporates the ICM which will provide treatment of on-site impacted groundwater and will lower the 

water table to prevent the transport of groundwater off-site through the storm sewer. 

5.3.4 ALTERNATIVE 4: INSTITUTIONAL CONTROLS; MONITORING; GROUNDWATER 

EXTRACTION AND TREATMENT WITII AIR STRIPPING; SOIL 

EXCAVATION, AERATION, AND BACKFILL 

ALTERNATIVE 4A: INSTITUTIONAL CONTROI.S; MONITORING; GROUNDWATER 

EXTRACTION AND TREATMENT WITH AIR STRIPPING; SOIL 

EXCAVATION, AND OFF-SITE DISPOSAL 

Alternative 4 incorporates the institutional controls, monitoring, and ICM activities discussed previously in 

Alternative 2A. In addition, severely impacted soils in the vicinity of the sanitary sewer break would be 

excavated, treated by passive on-site aeration, and backfilled on-site. Alternative 4A is identical to 

Alternative 4 except that excavated soil would be hauled off-site for incineration and landfilling. 

Details of institutional controls, monitoring and the ICM are described elsewhere and are not repeated here. 

Excavation of impacted soils would be limited to the source area located where the old sanitary sewer line 

passes above the storm sewer. Non-impacted overburden would be removed and stockpiled, and the 

contaminated subsurface soils in the abandoned sewer line source area would be excavated utilizing 

standard mechanical techniques. For Alternative 4, the contaminated soils ,vould be placed on site in 

windrows and aerated by tilling the soil. Following sufficient aeration to reduce PCE concentrations in the 

soil to below the ARAR, the treated soils woul~ be backfilled on site. In order to minimize potential 

exposure to the impacted soil, a site security fence would be installed around the work area. Because the 

excavation would e>,.'tend below the water table, partial dewatering of the site and treatment of the 

groundwater would be required. In Alternative 4A excavated impacted soil would be hauled off-site for 

treatment and disposal. Because of the PCE content of the soil, it is likely that the soil would have to be 
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treated by incineration before it could be placed in a landfill. Alternatives 4 and 4A are illustrated in 

Figure 5-5 . 

Both Alternatives 4 and 4A utilize the ICM to prevent the off-site transfer of impacted groundv,7lter 

through the storm sewer. In addition, both alternatives remove the highly impacted source soils from the 

site to reduce the potential for further impacts to groundwater and future migration of impacted 

groundwater from the site. The excavation of site soils represents an aggressive approach to site 

remediation, however, excavation and dewatering activities may hinder the operation of the ICM. 

5.3.5 ALTERNATIVE 5: INSTITUTIONAL CONTROLS; MONITORING; GROUNDWATER 

EXTRACTION AND TREATMENT WITH AIR STRIPPING; FOCUSED 

GROUNDWATER SPARGING AND SOII., VAPOR EXTRACTION 

Alternative 5 incorporates the institutional controls, monitoring, and ICM activities discussed previously in 

Alternative 2A. In addition, severely impacted soils in the vicinity of the sanitary sewer break would be 

treated by a focused application of air sparging and SVE. 

In addition to the on-site monitoring and the ICM described elsewhere, Alternative 5 would include a 

network of approximately l O air sparging wells and 2 SVE wells located in the source area near the 

sanitary sewer break. The screened section of the air sparging wells would extend approximately six inches 

into the stratigraphic Unit C. SVE wells would be installed in the vadose soils for removal of vapor laden 

with VOCs. Treatment of the off-gas from the SVE system will likely not be required because of the 

relatively low quantity of VOC discharge anticipated on a daily basis. Alternative 5 is illustrated in 

Figure 5-6. 

Alternative 5 would act to remediate the highly impacted soil and groundv.rater on the site, and to reduce the 

potential of further migration of contaminated groundwater off site. 

5.3.6 ALTERNATIVE 6: INSTITUTIONAL CONTROLS; MONITORING; GROUNDWATER 

TREATMENT WITH AIR STRIPPING AND CARBON ADSORPTION 

POLISHING; REINJECTION OF TREATED WATER TO PROMOTE Son, 

FLUSHING 

All institutional controls and monitoring activities would be identical to that of Alternative 2A. In addition, 

the treated water would be rejected to promote flushing of the impacted soils. 

Groundv.7lter would be collected by the e>..1.raction welJs installed as part of the ICM. E>..1.racted 

groundwater would be treated to remove VOCs by the existing air stripper, followed by final polishing 

through a series-connected pair of activated carbon cells. Activated carbon treatment may be required for 
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reinjection of treated water to meet water quality requirements. However, if it can be demonstrated that 

e>.'traction wells will provide complete capture of reinjected water, then treatment by air stripping may be 

sufficient. The treated groundwater would be reinjected through a net\vork of v,,ells, infiltration trenches or 

ponds installed upgradient from the contaminated area on site (Figure 5-7). The reinjection of treated 

water would promote the flushing of the contaminants from the soil and into the groundwater, where they 

would be collected by the e:\'traction wells. A groundwater reinjection permit or permit exemption must be 

obtained before this system could be activated. 

This alternative would. act to remediate the highly contaminated soil and groundwater on the site, and 

reduce the potential of further migration of contaminated groundwater off site, since the groundwater 

collection system would act to lower the groundwater table and to impact the natural groundwater gradient. 

However, reinjection of treated groundwater may interfere with the lowering of the water table by the ICM. 

6.0 EVALUA TJON OF CORRECTIVE MEASURE ALTERNATIVES 

In the following section, each of the corrective measure alternatives developed and described in Section 5.0 

is evaluated based on technical, environmental, human health, and institutional criteria. Table 6.1 provides 

a summary of the evaluation. 

On a technical basis each alternative ,..,ill be evaluated on performance, reliability, implementability, and 

safety. Performance is based on the projected effectiveness and useful life of the corrective measure. 

Reliability is based on the operation and maintenance requirements and demonstrated reliability of the 

technologies or components which make up each alternative. Implementability considers the relative ease 

of installation and the estimated time required to achieve the corrective measure objectives. Safety 

considers the potential threats to safety of nearby communities and environments, as well as workers during 

implementation. 

Each corrective measure alternative is evaluated based on environmental and human health criteria. The 

environmental criteria are short and long term beneficial and adverse effects of each alternative. There are 

no environmental sensitive areas (such as wetlands or habitat for protected species) that could be impacted 

by the site, so none of the alternatives affect environmentally sensitive areas. 

Each corrective measure is evaluated based on institutional needs. The institutional criteria are 

requirements of federal, state, and local environmental and public health standards, regulations, guidance, 

advisories, ordinances, and good community relations. The specific remedial action objectives incorporate 

the public health standards, regulations, etc. and are the applicable chemical and media specific 

concentrations identified in Section 5. I. 
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6.1 ALTERNATIVE 1: NO ACTION 

6.1.1 TECHNICAL CRJTERIA 

Under a No Action Alternative, a technical evaluation of system perfonnance, implementability and 

reliability is not applicable. 

6.1.2 ENVIRONMENTAL CRITERIA 

The No Action Alternative will not address the facility conditions and pathways of contamination, and 

could result in unacceptable hwnan and environmental exposures to the chemicals of concern. Alternative 

1 will not meet the environmental criteria. 

6.1.3 INSTITUTIONAL CRITERIA 

The No Action Alternative will not provide dee.ti restrictions, pennits for discharge of air or wastewater, 

zoning pennits, or other institutional means of restricting or preventing exposure to VOCs. The no action 

alternative may not prevent human off-site exposure to concentrations of site-related chemicals at 

concentrations above the remedial action objectives and so will not satisfy the institutional criteria. 

6.2 ALTERNATIVE 2: 

ALTERNATIVE 2A: 

6.2.1 TECHNICAL CRITERIA 

INSTITUTIONAL CONTROLS; MONITORING 

INSTITUTIONAL CONTROLS; MONITORING; 
GROUNDWATER EXTRACTION AND TREATMENT 
WITH AIR STRIPPING 

Alternative 2 incorporating institutional controls and groundwater monitoring provides a non-technology 

based corrective action. As a passive approach, this alternative does not provide for remediation of the 

source area and may allow the off-site migration ofVOCs. Although natural degradation processes may be 

active in the soil and the Unit B aquifer to reduce contaminant concentrations, the continued migration of 

contaminants from the site is not desirable. This alternative also does not address the interception of 

ground\.\rater by the storm sewer routed through the site. Therefore, Alternative 2 does not meet the 

performance objectives of the CMS. However, the implementation of institutional controls will reduce the 

risk to the general public, public utility workers, and on-site personnel, and a comprehensive monitoring 

program will document changes in subsurface impacts and potential risk to public health and safety. 

Monitoring provides a reliable means to document the change in the concentration of impacts to 

groundwater and soil in the Unit B aquifer and to· describe subsurface conditions in Area 3. Limited 
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historical data are available to establish trends in VOC concentrations in some locations, and additional 

data may be beneficial to identify these trends. 

Periodic monitoring is readily implementable. The scope of monitoring would include groundwater 

sampling and VOC analysis at existing on-site and off-site groundwater monitoring wells, the installation 

and sampling of approximately three new off-site monitoring wells located along Forsythe Street, and the 

sampling and analysis of on-site impacted soil or soil gas. 

Monitoring does not present a risk to public health and safety, to the well installation contractor, or_ to the 

technician obtaining samples from the site provided that proper health and safety requirements are 

followed. 

Alternative 2A incorporates the existing ICM system of groundwater extraction and treatment by air 

stripping in order to prevent the interception and conveyance of impacted on-site groundwater to Hurricane 

Creek. It is anticipated that the ICM will perform satisfactorily to reduce groundwater elevation in the 

vicinity of the storm se\ver to below the pipe invert and to remove and treat impacted groundwater present . 

on the site. Depending on the actual drawdo\\ln obtained at the extraction wells, off-site impacted 

groundwater may also be captured and treated. Because ex-traction well RW-3 is located near the source 

area, enhanced treatment of the groundwater and soils in this area is anticipated. Therefore, the potential 

for Alternative 2A to achieve performance goals is considered moderate for on-site impacted soil, high for 

on-site impacted groundwater, moderate for off-site impacted groundwater, and high for surface water. 

The technology utilized in the ICM is considered reliable \\~th low operation and maintenance requirements. 

Because the ICM is in operation, it is considered highly implementable. The impact of reducing the water 

table to below the invert of the storm sewer should be realized soon after the implementation of the system. 

The implementation of the ICM does not present any unnecessary risk to the health and safety of the 

general public, on-site personnel, or the treatment system operator provided that proper health and ~afety 

requirements are followed. 

6.2.2 ENVIRONMENTAL CRITERIA 

Alternative 2 will effectively control human and environmental exposures to the chemicals of concern in the 

short-term, but could result in unacceptable exposures in the long term if the chemicals migrate beyond the 

area covered by deed or regulatory restrictions. Alternative 2A will prevent human and environmental 

exposure to chemicals at the site and to chemicals that migrated from the site along the storm sewer. 

Alternative 2 does not meet the environmental criteria because it does not address chemicals that may 
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continue to migrate from the site in the storm sewer. Alternative 2A does control human exposure and 

mitigates migration of chemicals in the storm sewer and so meets the environmental criteria. 

6.2.3 INSTITUTIONAL CRITERIA 

Alternatives 2 and 2A may protect human health and the environment by the use of institutional controls to 

eliminate potential exposures to the impacted soil and groundwater. For Alternate 2, it is unlikely that 

institutional controls can be used to limit exposure to impacted groundwater flowing into Hurricane Creek 

through the storm sewer. A monitoring program will provide information to evaluate the need for 

additional actions. The institutional controls would be required until the monitoring program demonstrates 

that all of the remedial objectives had been achieved. 

Alternative 2 may require the following institutional controls: 

• Deed restrictions or local regulations restricting the use of the site, use of on-site groundwater, and 

use of off-site groundwater; 

• A groundwater monitoring program for the on-site groundwater and storm sewer water; 

• A soil monitoring program (if necessary); 

• Implementation of standard confined space entry procedures for sewers an~ manholes that may 

have been impacted; 

• Local permits for installation of monitoring wells along the right-of-\vay of Forsythe Street; and 

• Fencing of the site, which may be subject to local zoning requirements. 

Alternative 2A may require the following additional institutional controls: 

• Local permits and compliance with building codes and zoning regulations for construction and 

operation of the air stripper; 

• An air discharge permit for the air stripper (this was found not be necessary for the ICM); 

• A state permit for the construction of the air stripper (this was obtained for the ICM); and 

• A local permit to discharge treated water to the city wastewater treatment plant (this was obtained 

for the ICM). 

kid-WEL i: & a:\Amphenol\07026.08\CMSRpt 39 {R) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Alternative 2 will prevent human exposure to concentrations of site-related chemicals at concentrations 

above the remedial action objectives and so would probably satisfy the institutional criteria in the short­

tenn. However, in the long-term, Alternative 2 could allow some site-related chemicals in groundwater to 

flow off-site, which could increase the time needed to achieve the remedial action objectives and possibly 

the area of impacted groundwater off-site. Therefore, Alternative 2 would require a more e>..'tensive 

monitoring program to evaluate the effectiveness of the institutional controls. 

Alternative 2A would prevent site-related chemicals from leaving the site via the storm sewer and will meet 

the institutional criteria. 

6.3 ALTERNATIVE 3: 

6.3.1 TECHNICAL CRITERIA 

INSTITUTIONAL CONTROLS; MONITORING; 
GROUNDWATER EXTRACTION AND TREATMENT 

WITH AIR STRIPPING; GROUNDWATER SPARGING; 

SOIL VAPOR EXTRACTION 

An evaluation of the institutional controls and groundwater monitoring relative to technical criteria is 

presented in Section 6.2. l and not repeated here. 

An evaluation of the groundwater e>..'traction and treatment "~th air stripping (ICM) relative to technical 

criteria is presented in Section 6.2.1 and not repeated here. 

Groundwater sparging and SVE are proven technologies and are expected to be effective for the treatment 

of volatile contaminants in both the soil and groundwater. These two technologies are particularly well 

suited for this application because impacted soil is at or below the water table. Air sparging will not only 

remove voes from the groundwater, but will also enhance volatilization of voes associated with the soil. 

SVE, then, will e>.."tract the yolatilized compounds from the vadose zone and discharge them to atmosphere. 

Groundwater sparging and SVE wells would be located along the southern property boundary to provide 

treatment for impacted groundwater prior to leaving the site. Additional wells would be located in the 

source area near the sanitary sewer break to reduce contaminant concentrations and reduce the potential for 

off-site migration of contaminants. Specific design criteria for the groundwater sparging and SVE system 

may need to be developed through on-site pilot testing. The potential for the combined technologies utilized 

in Alternative 3 to achieve performance goals are considered high for on-site soils, high for on-site 

groundwater, moderate for off-site groundwater, and high for surface water. 

Groundwater sparging and SVE do not require unusual or complicated operation and maintenance 

procedures and a properly monitored and maintained system should provide for reliable operation. 
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A groundwater sparging and SVE system can easily be implemented on the site. Well installation can 

easily be accomplished using conventional techniques. Standard (packaged) equipment is available for 

both air sparging and SVE. The installation of all wells would be on the facility property, eliminating the 

need to obtain easements or approvals for off•site work. 

The installation and operation of an air sparging and SVE system does not present any unusual risk to the 

health and safety of the general public, to on•site personnel, or to the treatment system operator provided 

that proper health and safety requirements are follo\.ved. 

6.3.2 ENVIRONMENTAL CRITERIA 

Alternative 3 will control human exposure and mitigate migration of chemicals in the storm sewer and so 

meets the environmental criteria. 

6.3.3 INSTITUTIONAL CRITERIA 

Alternative 3 will protect human health and the environment by the use of institutional controls to prevent 

potential human exposure to the impacted soil and groundwater, active remediation of soil and 

groundwater, and preventing impacted groundwater from entering the storm sewer and flowing off the site. 

The institutional controls will be required until the -monitoring program demonstrates that the remedial 

objectives have been achieved. A monitoring program will provide information to evaluate the need for 

additional actions. 

Alternative 3 involves the same institutional criteria as Alternative 2 plus the following additional criteria 

for disposal of treated groundwater: 

• A NPDES permit for discharge into the storm sewer, or a local permit to discharge treated water to the 

city wastewater treatment plant. 

• An air discharge permit may be required for the sparging/SVE system. 

Alternative 3 will meet the institutional criteria. 
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6.4 ALTERNATIVE 4: 

ALTERNATIVE 4A: 

6.4.1 TECHNICAL CRITERIA 

INSTITUTIONAL CONTROLS; MONITORING; 
GROUNDWATER EXTRACTION AND TREATMENT 
WITH AIR STRIPPING; SOIL EXCAVATION, 
AERATION, AND BACKFILL 

INSTITUTIONAL CONTROLS; MONITORING; 
GROUNDWATER EXTRACTION AND TREATMENT 
WITH AIR STRIPPING; SOIL EXCAVATION, AND OFF­
SITE DISPOSAL 

An evaluation of the institutional controls and groundwater monitoring relative to technical criteria is 

presented in Section 6.2. l and not repeated here. 

An evaluation of the groundwater extraction and treatment with air stripping (ICM) relative to technical 

criteria is presented in Section 6.2.1 and not repeated here. 

Excavation of impacted soils from the source area will have limited effectiveness in removing the most 

severely impacted soils because contaminated soil is at or below the water table near the property 

boundary, and near buried utilities. The ability of this corrective measure alternative to meet the 

performance objectives is considered moderate for on-site soil since not all of the impacted soil will be 

removed from the site, moderate for on-site groundwater because only a portion of the contaminant source 

is being removed, and moderate for off-site groundwater because the removal of impacted soil will 

minimize the transfer of additional VOCs to the groundwater having a potential to migrate off-site. Once 

excavated, impacted soil would be treated using passive aeration. Given sufficient time, passive aeration is 

expected to achieve the treatment objectives for the excavated soils. 

The reliability of soil excavation combined with passive aeration for achieving the performance objectives 

is considered moderate to high for on-site soil, moderate for on-site groundwater because the removal of the 

soil will reduce the transfer of additional contaminants to the groundwater, and moderate for off-site 

groundwater because the removal of impacted soil ·will minimize the transfer of additional contaminants to 

. the groundwater having a potential to migrate off-site. 

The implementability of the soil excavation option is considered low to moderate for the following reasons: 

( l) much of the impacted soil is below the water table requiring ex"tensive dewatering of the site to 

accommodate excavation; (2) the excavation would likely ex'tend down a minimum of 20 feet below grade 

resulting in a large affected area at the ground surface assuming a 1: I side slope for the excavation; and (3) 
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the excavation would be perfonned near a property boundary and would likely infringe on the neighboring 

property owner, requiring Amphenol to obtain special pennits to work off-site. 

The risk presented by this corrective measure alternative to the health and safety of the general public is 

considered high because soils undergoing treatment will be exposed for a period of time resulting in 

increased likelihood of exposure, and the large excavation could pose a risk to neighborhood residents even 

if appropriate safeguards are in place. The risk of the corrective measure alternative to the health and 

safety of the workers during implementation is considered moderate because of potential exposure to VOCs 

during excavation, the possibility of failure of the excavation walls and handling of impacted soils. 

6.4.2 ENVIRONMENTAL CRITERIA 

Alternatives 4 and 4A control human exposure and mitigate migration of chemicals in the storm sewer and 

so meet the environmental criteria. 

6.4.3 INSTITIJTIONAL CRITERIA 

Alternatives 4 and 4A will protect human health and the environment by the use of institutional controls to 

prevent potential human exposure to the impacted soil and groundwater, active remediation of soil and 

groundwater, and preventing impacted groundwater from entering the storm sewer and flowing off the site. 

The institutional controls Y.ri.ll be required until the monitoring program demonstrates that the remedial 

objectives have been achieved. A monitoring program would provide information to evaluate the need for 

additional actions. 

Alternatives 4 and 4A involve the same institutional criteria as Alternative 2 plus the following additional 

criteria related to the excavation and treatment of soil: 

• On-site soil treatment may require an air permit and Mll require control of erosion and runoff from 

impacted soils being treated on site (Alternative 4). 

• Off-site disposal of the soils would require incineration at a permitted facility and disposal of 

incinerated soils at a permitted facility (Alternative 4A). 
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6.5 ALTERNATIVE 5: 

6.5.1 TECHNICAL CRITERIA 

INSTITUTIONAL CONTROLS; MONITORING; 

GROUNDWATER EXTRACTION AND TREATMENT 

WITH AIR STRIPPING (ICM); FOCUSED 

GROUNDWATER SPARGING AND SOIL VAPOR 

EXTRACTION 

An evaluation of the institutional controls and groundwater monitoring relative to technical criteria is 

presented in Section 6.2.1 and not repeate.d here. 

An evaluation of the groundwater extraction and treatment \\~th air stripping (ICM) relative to technical 

criteria is presente.d in Section 6.2. l and not repeated here. 

Alternative 5 utilizes the same technologies as Alternative 3 but provides a focused application of air 

sparging and SVE in the area of soils having the highest impact from VOCs should continued use of the 

ICM prove ineffective or too slow in re.ducing those levels of VOCs. The ability of the technologies 

utilized in this alternative to meet the corrective measure objectives is considered to be high for on-site 

impacted soils, high for on-site impacte.d groundwater because the alternative is focused on a source of 

impacts for groundwater, moderate for off-site groundwater because of re.duced potential for additional off­

site migration of VOCs, and high for surface ·water. 

The reliability of the alternative to meet corrective measure objectives is considere.d high because the 

operation and maintenance requirements of the system components are considere.d to be low. 

The implementability of the corrective measure alternative is considered high because all construction is 

within the property boundary and conventional techniques can be used for the installation of wells. 

The risk presente.d by this alternative to the general public, on-site personnel, and the treatment system 

operator is considere.d low because the construction is non-obtrusive and the system would be designed to 

collect volatilized contaminants and discharge them to the atmosphere in compliance with applicable air 

quality criteria, thus minimizing potential impacts at the growid surface. 

6.5.2 ENVIRONMENTAL CRITERIA 

Alternative 5 controls human exposure and mitigates migration of chemicals in the stonn sewer, and so 

meets the environmental criteria. 
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6.5.3 INSTITUTIONAL CRITERIA 

Alternative 5 will protect human health and the environment by the use of institutional controls to eliminate 

potential human exposures to the impacted soil and groundwater, active remediation of soil and 

groundwater, and preventing impacted groundwater from entering the stonn sewer and flowing off the site. 

The institutional controls v.~11 be required until the monitoring program demonstrates that the remedial 

objectives have been achieved. A monitoring program would provide information to evaluate the need for 

additional actions. 

Alternative 5 involves the same institutional criteria as Alternative 2 plus the following requirements for air 

sparging/SVE: 

• A NPDES permit for discharge to the storm sewer, or a local pennit to discharge treated water to the 

city wastewater treatment plant. 

• An air discharge permit may be required for the sparging/SVE system. 

Alternative 5 meets the institutional criteria. 

6.6 

6.6.1 

ALTERNATIVE 6: 

TECHNJCAL CRITERIA 

INSTITUTIONAL CONTROLS; MONITORING; 
GROUNDWATER TREATMENT WITH AIR STRIPPING 
AND CARBON ADSORPTION POLISHING; 
REINJECTION OF TREATED WATER TO PROMOTE 
SOIL FLUSHING 

An evaluation of the institutional controls and groundwater monitoring relative to technical criteria is 

presented in Section 6.2.1 and not repeated here. 

An evaluation of the groundwater e>.1raction and treatment with air stripping (ICM) relative to technical 

criteria is presented in Section 6.2.1 and not repeated here. 

Alternative 6 provides air stripping of groundwater and remJection of treated water to promote soil 

flushing. The ability of the technologies utilized in this alternative to meet the corrective measure 

objectives is considered to be moderate for on-site impacted soils, high for on-site impacted groundwater, 

moderate for off-site groundwater because of reduced potential for additional off-site migration of VOCs, 

and high for surface water. 
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The reliability of the alternative to meet corrective measure objectives is considered high because the 

peration and maintenance requirements of the system components are considered low. 

The implementability of the corrective measure alternative is considered high because all construction is 

·within the property boundary and conventional techniques can be used for the installation of wells. 

The risk presented by this alternative to the general public, on-site personnel, and the treatment system 

operator is considered low because the construction is non-obtrusive and the system is design to collect 

volatilized contaminants and discharge then to the atmosphere, thus minimizing potential impacts at the 

ground surface. 

6.6.2 ENVIRONMENTAL CRITERIA 

Alternative 6 controls human exposure and mitigates migration of chemicals in the storm sewer and so 

meets the environmental criteria. 

6.6.3 INSTITUTIONAL CRITERIA 

Alternative 6 will protect human health and the environment by the use of institutional controls to eliminate 

potential human exposures to the impacted soil and ground,vater, active remediation of soil and 

groundwater, and preventing impacted groundwater from entering the storm sewer and flowing off the site. 

The institutional controls will be required until the monitoring program demonstrates that the remedial 

objectives have been achieved. A monitoring program would provide information to evaluate the need for 

additional actions. 

Alternative 6 involves the same institutional criteria as alternative 3 plus a groundwater reinjection permit 

or permit exemption. Alternative 6 meets the institutional criteria. 

7.0 COST ESTIMATES 

The capital cost for implementing each remedial alternative has been estimated and the details are provided 

in Appendix B. Annual operating costs for each alternative have also been estimated and the details are 

provided in Appendix C. 

Unit costs for some items in the estimates were taken from the 1995 Editions of Means Construction Costs 

and the ECHOS Environmental Restoration Costs estimation catalogs. Other costs utilized were based on 

vendor quotes and past experience with similar remediation equipment and construction services. Costs for 

shipping, engineering, construction management, and contingencies were calculated as a percentage of 

either the total equipment costs or total installed cost, as noted in the cost estimate assumptions. 
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All alternatives, excluding Alternative 1 (the No Action Alternative), include operating costs for regular 

soil and groundwater monitoring and the initiation of institutional controls for the site and surrounding 

areas. Complete groundwater monitoring was deemed to require the installation of three additional 

monitoring wells along Forsythe Street. Institutional controls deemed necessary for the site included deed 

restrictions on the use of the fonner Amphenol site and on the recovery of shallow groundwater in the 

impacted areas. In addition, a recommendation to both municipal and private utilities regarding the 

initiation of standard confined space entry procedures when entering manholes in the impacted areas was 

considered appropriate. 

All alternatives, excluding Alternatives I and 2, also include operating costs for the continued operation of 

the Interim Control Measure (ICM) air stripper installed on site. The groundwater recovery and air 

stripping system was installed to capture impacted groundwater and to remove the VOCs, prior to the 

discharge of the water to the sanitary sewer. The discharge of the treated ,..,,ater off-site was intended to 

effect a lowering of the groundv.rater table in the area of the stonn sewer, preventing the site groundwater 

from being intercepted and transmitted to the outfall at Hurricane Creek. 

Alternatives 3, 4, 4-A, 5, and 6 all include remedial technologies in addition to the ICM air stripping 

system. While generally increasing the overall cost of both the capital and operating expenses, the addition 

of these remedial technologies was intended to enhance and expedite the final remediation of the site. A 

summary of the capital and operating costs for each of the eight alternatives is presented in Table 7. 1. 

8.0 RECOMMENDATION AND JUSTIFICATION OF THE SELECTED CORRECTIVE 

MEASURE ALTERNATIVE 

8.1 RECOMMENDED CORRECTIVE MEASURE ALTERNATIVE 

Based on the available data indicating both the on-site and off-site impacts, the recommended corrective 

measure is Alternative 5 incorporating institutional controls, monitoring of both on-site and off-site 

monitoring wells for selected VOCs in groundwater, monitoring of on-site impacted soil for select VOCs (if 

necessary), the installation of additional monitoring wells along Forsythe Street. Data from these wells will 

allow more effective observation of the level and fate of VOC impacts in soil and groundwater media, and 

effects of continued operation of the existing extraction wells and air stripper (ICM), and the 

implementation of a focused on-site groundwater sparging and SVE. 
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8.2 JUSTIFICATION OF THE RECOMMENDED CORRECTIVE MEASURE 

ALTERNATIVE 

The implementation of institutional controls presents a logical first step and an easily implementable 

mechanism to reduce risk to the general public. Local restrictioru on the use of groundwater would not 

present a hardship on the surrounding community since a public water utility provides potable water 

service to all residences and businesses in the area. Additional signage on site and notification to local 

utilities recommending the use of standard confined space entry procedures, including monitoring for VOCs 

and oxygen deficient conditions, simply stresses the use of practices which should already be part of 

standard operating procedures. Deed restrictions limiting on-site excavation in severely impacted areas 

does not present unreasonable restrictions on the current site property owner. 

Semi-annual monitoring of specific constituents in on-site impacted groundwater and, if necessary, soil is 

recommended to better characterize the fate of impacts in these areas and to measure the performance of 

implemented remedial actioru. Water level data obtained from monitoring wells located near the storm 

sewer will provide a measure of the ability of the ICM to lower the water table and provide useful data 

necessary to help define the extent of influence of the extraction wells. 

Semi-annual monitoring of specific parameters in surface water discharged at the storm sewer outfall to 

Hurricane Creek.will be used to determine the performance of the ICM to eliminate the off-site transport of 

impacted groundwater through the storm sewer. 

Semi-annual monitoring of specific constituents in off-site impacted groundwater along Forsythe Street will 

be facilitated by the installation of three permanent monitoring wells along Forsythe Street and Ross Court. 

Data obtained from these wells will allow better characterization of the fate of impacts in this area. 

An interim corrective measure consisting of three extraction wells and an air stripper has been installed on 

site and is currently operating. The objectives of the ICM are (1) to lower the water table in the vicinity of 

the storm sewer to below the invert of the sewer to prevent the transport of impacted groundwater through 

the storm sewer and into Hurricane Creek, and (2) to provide for the e>..1raction and treatment of impacted 

groundv.iater from the site. In addition, pumping from the extraction wells may cause a reversal of 

groundwater flow in the vicinity of the property boundary and provide capture of some off-site impacted 

groundwater. The incorporation of the ICM as an element of the recommended corrective measure 

alternative is justifiable considering both cost and risk based criteria. As indicated in the risk assessment 

conclusions contained in the RFI, exposure through surface v.iater contact does not pose an unacceptable 

risk. However, if effective, the ICM will further reduce any health risk associated with exposure through 

this pathway. Because the ICM is already a functioning system, no additional capital investment is 
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required to include this technology as a part of the recommended corrective measure alternative. The 

technology does not present any unusual operation and maintenance requirements or excessive operating 

cost. 

Because the majority of impacted soils are below the water table, continued operation of the ICM ,vill 

result in some reduction in soil VOC concentrations over time. However, the severe impact present in the 

vicinity of the sanitary sewer break on-site will likely continue to be a source for contaminant migration if 

not adequately addressed. Should operating data suggest that the ICM is ineffective in reducing VOC 

levels in on-s1te soils or that the overall corrective action would benefit from an expedited reduction of soil 

VOC levels, Alternative 5 also includes the focused application of groundwater sparging and SVE in 

addition to the ICM. Both air sparging and SVE technologies are well suited for the site due to the volatile 

nature of the impacts and the sandy characteristics of the Unit B aquifer. While the presence of impacted 

on-site soils, on-site groundwater and off-site groundwater does not present an unacceptable risk to human 

health of the environment, the severely impacted soils are proximate to a property boundary. These 

technologies, although installed on-site, can.still provide treatment beyond the property boundal)'. 

Other techniques for soil remediation such as excavation present a number of drav,,backs. Excavation 

would be highly intrusive within the property boundary and the excavation will likely e,...,-tend beyond the 

property boundary, affecting the neighboring residential property owner. Excavation presents additional 

risks to workers because of direct exposure to soils containing high concentrations of voes. Because 

contaminated soil is below the water table, e>..1ensive dewatering and treatment of water high in VOCs 

would be required. Treatment of the excavated soils on site provides increased ·exposure potential for 

workers, the employees and residents alike. The off-site transportation of soils for remediation potentially 

adds risk to both Amphenol and Franklin Power Products. In short, excavation substantially increases risk 

over the selected corrective measure technology. 

Alternative 6 utilizing groundwater extraction and reinjection of treated water to promote soil flushing 

presents the apparent lowest cost alternative, but is not the recommended alternative. Based on the 

evaluation criteria summarized in Table 6.1, Alternative 6 was determined to be only moderately effective 

for the remediation of impacted soils because of the time required to complete the soil flushing process. 

The selected remedial alternatives would provide a more focused application of the remedial action near the 

source area with the potential for reducing the overall time frame for remediation. 

The operation of the ICM and the focused groundwater sparging/SVE will impact groundwater flow and 

result in sufficient site remediation to prevent future off-site migration of voes above acceptable levels. 

However, should additional monitoring data indicate that impacted groundwater is migrating off-site onto 
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the neighboring residential property, then the scope of the groundwater sparging and SVE could be 

expanded to include the installation of additional wells as described in corrective measure Alternative 3. 

The recommended corrective measure alternative proposes groundwater monitoring for most off-site 

impacts and particularly for impacts along Forsythe Street. The location and nature of the impacts, not 

addressed by other elements of the recommended corrective measure alternative, do not pose an 

unacceptable risk to the public health and the environment. Therefore, immediate corrective action is not 

warranted. Because the area of the impacts is residential, active remediation in this area would also prove 

to be highly disruptive to the neighboring residents. 

Data describing impacts to off-site groundwater are limited to samples collected by Geoprobe sampling 

during Fall 1993 and Spring 1994. The recommended remedial action includes the installation of 

permanent monitoring wells along both Forsythe Street and Ross Court to observe over time groundwater 

impacts in this area. These wells would also facilitate the collection of additional data necessary to 

effectively evaluate remedial alternatives for impacted groundwater in this area if required. Useful data 

resulting from the installation and sampling from these permanent monitoring wells would include soil 

classification, permeability, aquifer thickness, water levels, and contaminant concentrations. Routine 

sampling from these monitoring wells '"rill provide data necessary to assess the fate of impacted 

groundwater and the potential for continued contaminant migration. Data may indicate that natural 

attenuation mechanisms, including bioutilization, are reducing contaminant concentrations. However, if the 

evaluation of the data detennine that remedial action is required, then soil vapor ex'traction with air 

sparging and groundwater extraction and treatment technologies will be evaluated based on all available 

data. 
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Well ID 

IT-2 

IT-3 

MW-3 

MW-9 

MW-12 

MW-20 

MW-21 

MW-22 

MW-24 

MW-26 

MW-27 

MW-28 

MW-29 

MW-30 

Top of 
Casing 

Elevation 
'feet, MSL 

732.25 

728.71 

736.44 

733.04 

736.38 

734.03 

737.91 

737.64 

736.02 

736.39 

736.63 

738.04 

737.61 

734.84 

TABLE 4.1 

INITIAL ICM PERFORMANCE DAT A 

Former Amphenol Site 
Franklin, Indiana 

Initial Conditions, 2/14/95 2/16/95 to 2/23/95 

Depth to Water Depth to Water 

Water Elevation Water Elevation 

(feet) (feet, MSL) (feet) (feet, MSL) 

13.00 719.25 13.25 719.00 

11.10 717.61 11.20 717.51 

16.53 719.91 16.55 719.89 

12.11 720.93 11.82 721.22 

17.06 719.32 17.28 719.10 

n/a n/a n/a n/a 

18.06 719.85 18.03 719.88 

17.97 719.67 18.03 719.61 

16.55 719.47 16.85 719.17 

15.48 720.91 15.81 720.58 

16.76 719.87 16.54 720.09 

18.27 719.77 18. 18 719.86 

18.03 719.58 17.92 719.69 

15.74 719.10 15.70 719.14 

2/23/95 to 3/2/95 
Depth to Water 

Water Elevation 

(feet) (feet, MSL) 
13.15 719.IO 

11.18 717.53 

16.49 719.95 

11.80 721.24 

17.27 719.11 

n/a n/a 

18.02 719.89 

18.12 719.52 

16.55 719.47 

15.19 721.20 

16.60 720.03 

18.21 719.83 

17.92 719.69 

15.72 719.12 

Notes: I (1) RW-1: Pumped approximately 5,760 gallons during the time period 2/16/95 to 3/2/95. 

(2) RW-2: Pumped approximately 65,047 gallons (3.3 gpm) during the time period 2/16/95 to 3/2/95. 

I 
(3) RW-3: Pumped approximately 110,993 gallons (5.5 gpm) during the time period 2/16/95 to 3/2/95. 

(4) n/a - data not available 

I 
I 
I 
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Change in 
Water 

Elevation 
(feet) 

-0.15 

-0.08 

+0.04 

+0.31 

-0.21 

n/a 

+0.04 

-0.15 

0.0 

+0.29 

+0.16 

+0.06 

+0.11 

+o.02 

3/6/95 
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#NIA = Not available 

164000 
4.91 
105 

27400 
1.06 
2460 
85.2 

21900 
12.3 
1.6 

24600 
58.1 

548000 
#NIA 

110 
0.355 
19200 
0.149 
137 

#NIA 
1370 
#NIA 
10200 
5480 
#NIA 
#NIA 
#NIA 
1370 
82.1 
5480 
#NIA 
1370 
1370 
#NIA 
21.9 

164000 
1920 

82100 

TABLE 5.1 

GROUNDWATER AND SOIL ARARs 

Former Amphenol Site 
Franklin, Indiana 

2500 #NIA 
0.259 s 
0.275 80(1) 
768 #NIA 

0.0167 7 
329 70(cis) 
6.31 5 
183 #NIA 
1.43 5 

0.213 1000 
1550 200 
2.54 5 

73000 10000 
#NIA SO(S) 
14.6 6 

0.0473 SO(U) 
2560 2000 

0.0198 4 
18.3 5 

#NIA #NIA 
183 lOO(total) 

#NIA #NIA 
1350 1300(A) 
730 200(P) 

#NIA 300($) 
#NIA lS(A) 
#NIA #NIA 
183 SO(S) 
11 2 

730 100 
#NIA #NIA 
183 50 
183 lOO(S) 

#NIA #NIA 
2.92 2 

21900 #NIA 
256 #NIA 

11000 5000(S 

#NIA 
Zero 
Zero 
#NIA 

7 
70(cis) 
Zero 
#NIA 
Zero 
1000 
200 
Zero 
10000 
#NIA 

6 
#NIA 
2000 

4 
5 

#NIA 
IOO(total) 

#NIA 
1300 

200(P) 
#NIA 
Zero 
#NIA 
#NIA 

2 
100 

#NIA 
50 

#NIA 
#NIA 
0.5 

#NIA 
#NIA 
#NIA 

50000 20000 
5 MCL 

100 MCL 
8000 4000 

10 MCL 
700 MCL 
90 MCL 

6000 3000 
10 MCL 
2 MCL 

7000 MCL 
60 MCL 

200000 MCL 
#NIA #NIA 

30 MCL 
0.4 MCL 

5000 MCL 
0.2 MCL 
40 MCL 

#NIA #NIA 
400 MCL 

#NIA #NIA 
3000 MCL 
2000 700 
#NIA #NIA 
#NIA MCL 
#NIA #NIA 
10000 700 

20 MCL 
2000 MCL 
#NIA #NIA 
400 MCL 
400 200 

lfNIA #NIA 
6 MCL 

50000 20000 
500 200 

20000 10000 

ARAR = Applicable or Relevant and Appropriate Requirements. 
PRG = Preliminary Remediation Goal (health-based). 

(P)=Proposed 
(A)=Action Level 

($)=Secondary standard 

(T) = this value for total trihalornethanes. (U) = Under review. 
MCLs and MCLGs are from "Drinking Water Regulations and Health Advisories", U.S. EPA, May 1994. 
Action Levels were calculated according to the recommended assumptions given in the propsed Subpart S rules. 
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TABLE 5.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Retain For 
Environmental General Response Remedial Process Further Screening 

Media Action Technology Option Analysis Comments 

Soils No Action None Not Applicable Yes The No Action Alternative will be carried 
through to the Detailed Analysis of 
Alternatives. 

Institutional Action Access Restriction Deed Restrictions Yes Restrictions o n excavation and soil use in 
impacted areas may be applicable. Must 
be coordinated with property owner(s) and 
public agencies. 

Site Fencing No Impacted soils are mainly at a depth of> 15 feet. 
Restricting access lo site will not affect potential 
contact with impacted soils. 

Monitoring Soil Monitoring Yes On-going monitoring of site soils may be 
applicable. 

Surface Water Surface Controls Grading No Site already graded for runoff control. 
Diversion 

Soil Cover/ No Site already has vegetative cover or paving. 
Revegetntion 

Flood Control No Not necessary due to site elevation and 
Dikes stratigraphy. 
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Environmental 
Media 

Soils 
(cont.) 

General Response 
Action 

Containment 
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TABLE 5.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Remedial 
Technology 

Capping 
(single layer) 

Capping 
(multi-layer) 

Vertical Barriers 

Process 
Option 

Retain For 
Further 
Analysis 

Screening 
Comments 

Synthetic Membrane No May minimize surface water infiltration, 
but will not affect groundwater now 
through impacted soil. 

Natural Soil 

Clay 

Asphalt 

Concrete 

Multimedia 

Slurry Wall 

Vibrating Beam 
Bitumen Grout 
Wall 

Page 2 of 13 

No Site already has natural soil cover. 

No May minimize surface water infiltration, 
but will not affect groundwater now 

No 

No 

No 

No 

No 

through impacted soil. 

May minimize surface water infiltration, 
but will not affect groundwater flow 
through impacted soil. 

May minimiie surface water infiltration, 
but will not affect groundwater flo w 
through impacted soil. 

May minimize surface water infiltration, 
but will not affect groundwater flow 
through impacted soil. 

Hydrogeology and vertical extent of groundwater 
site will limit the effectiveness of a slurry wall. 

Forms barrier with uncertain integrity due to 
difficulty in sealing base of wall. 

03/06/95 
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- - - - - - - - - - - - - - - -
·TABLE 5.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Retain For 
Environmental General Response Remedial Process Further Screening 

Media Action Technology Option Analysis Comments 

Soils Containment Vertical Barriers Grout Curtain No Forms barrier of uncertain integrity. 
(cont.) (cont.) (cont.) 

Metallic Sheet No Presence of storm and sanitary sewers in area will 
not allow driving of sheet pile. 

Concrete Wall No Freeze/thaw stresses will cause cracking of 
concrete, producing a barrier of uncertain 
integrity. 

Clay Wall No May be effective in limiting migration of 
contaminants from source area. 

Horizontal Barriers Block Displacement No Horizontal barrier is not beneficial for impacted 
soil below the water table where there is lateral 
groundwater movement. 

Injection No Horizontal barrier is not beneficial for impacted 
Grouting soil below the water table where there is lateral 

groundwater movement. 

Removal Excavation Mechanical Yes Localized C)(cavation of impacted soils may be 
Excavation effective; either independently or coupled with 

other technologies. Most impacted soils are at 
depths> 15 feet. 

Consolidation No Estimated volumes of soils and type o f 
contamination inappropriate for consolidation. 
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TABLE 5.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Em·lroomental 
Media 

Soils 
(cont) 

General Response 
Action 

On-site Treatment 
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Remedial 
Technology · 

Thermal Oxidation 

Direct 
Treatment 

Process 
Option 

Rotary Kiln 

Liquid Injection 

Fluidiied Bed 

Infrared 

Aeration 

Retain For 
Further 
Analysis 

No 

No 

No 

No 

Yes 

Slurry No 
Degradation 

Low Temperature Yes 
Thermal Desorption 

Soil Washing No 

Page 4 of 13 

Screening 
Comments 

Volume of impacted soil is too small for on-site 
incineration. 

Not applicable due to contaminant characteristics. 

Not applicable due to contaminant characteristics. 

Volume of impacted soil is too small for on-site 
incineration. 

May be effective in removing contaminants 
from soil. 

Inappropriate due to contaminant characteristics. 

May be effective in removing contaminants 
from soil. 

Inappropriate due to volatile nature of 
contaminants. 

03/06/95 
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TABLE 5.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Environmental General Response Remedial 
Media Action Technology 

Soils On-Site Treatment In-Situ Treatment 
(cont.) (cont.) 

cjh-WEL i:Amphcnol\07026.08\~crccn I 

Retain For 
Process Further 
Option Analysis 

Microbial No 
Degradation 

Oxidation No 
(chemical detoxification) 

Stabilization/ 
Solidi lication 

Soil Flushing 

Soil Aeration 

Soil Vapor 
Extraction 

Vitrification 

Page 5 of 13 

No 

Yes 

Yes 

Yes 

No 

Screening 
Comments 

Lack of performance data on chlorinated 
contaminants. 

Inappropriate due to aromatic nature of 
contaminants. 

Inappropriate due to contaminant characteristics. 

May be effective in enhancing removal of 
contaruinants from soil matrix. 

May be effective in removing contaminants 
from soil matrix.. 

May be effective in removing contaminants 
from soil matrix. 

Cannot be implemented due to site 
conditions, high water table. 
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TABLES.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Retain For 
Environmental General Response Remedial Process Further Screening 

Media Action Technology Option Analysis Comments 

Soils Off-Site Treatment RCRA Incineration Incineration Yes Incineration may be required for off-site disposal. 
(cont.) 

On-Site Disposal RCRA Landfill Not Applicable No Physical location of site makes it inappropriate for 
Construction constructing a landfill. 

Type II Landfill Not Applicable No Physical location of site makes it inappropriate 
Construction for constructing a landfill. 

Off-Site Disposal RCRA Landfill Not Applicable No Incineration required prior to disposal. RCRA 
landfill is not required. 

Type II Not Applicable Yes Following incineration, soil can be disposed of in a 
Landfill Type II landfill. 
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TABLES.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Retain For 
Environmental General Response Remedial Process Further Screening 

Media Action Technology Option Analysis Comments 

Groundwater No Action None Not Applicable Yes The No Action Alternative will be carried 
through to the Detailed Analysis of 
Alternatives. 

Institutional Action Access Restriction Deed Restrictions Yes Deed restrictions on well installation and 
groundwater use may be appropriate. 

Site Fencing No Site fencing will not restrict groundwater 
exposure. 

Monitoring Groundwater Yes On-going monitoring of on-site and off-site wells 
Monitoring may be applicable. 

Surface Waler Surface Controls Grading No May be applicable if soil excavation is utilized, 
Diversion but will not affect groundwater flow through 

impacted soil. 

Soil Cover/ No Site already has vegetative cover or paving. 
Revcgctation 

Flood Control No Not necessary due to site elevation and 
Dikes stratigraphy. 

cjh-WEL i:Amphenol\07026.08\scrcenl Page 7 of 13 03/06/95 



- - - - -
Environmental 

Media 

Groundwater 
(cont.) 

General Response 
Action 

Containment 
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TABLES.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Remedial 
Technology 

Capping 
(single layer) 

Capping 
(multi-layer) 

Vertical Barriers 

Process 
Option 

Synthetic 
Membrane 

Clay 

Asphalt 

Concrete 

Multimedia 

Slurry Wall 

Vibrating Beam 
Bitumen Grout Wall 

Grout Curtain 

Page 8 of 13 

Retain For 
Further 
Analysis 

No 

No 

No 

No 

No 

No 

No 

No 

Screening 
Comments 

May minimize surface water infiltration. 
but will not impact upstream recharge of 
groundwater and leaching of contaminants. 

May minimize surface water infi ltration, 
but will not impact upstream recha rge of 
groundwater and leaching of contaminants. 

May minimize surface water infiltratio n, 
but will not impact upstream recharge of 
groundwater and leaching of contaminants. 

May minimize surface water infiltration, 
but will not impact upstream recharge of 
groundwater and leaching of contaminants. 

May minimize surface water infiltration, 
but will not impact upstream recharge of 
groundwater and leaching of contaminants. 

Hydrogeology of the site would limit the 
effectiveness of a slurry wall. 

Forms barrier of uncertain integrity, due to 
difficulty in sealing base of wall. 

Forms barrier o f uncertain integrity. 

- -
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TABLE5.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Environmental 
Media 

Groundwater 
(cont.) 

General Response 
Action 

Containment 
(cont.) 

Collection 

On-Site Treatment 
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Remedial 
Technology 

Vertical Barriers 
(cont.) 

Horizontal 
Barriers 

Gradient Contro ls 

Extraction 

Passive Collection 

Process 
Option 

Metallic Sheet 
Piling 

Concrete wall 

Retain For 
Further 
Analysis 

No 

No 

Block Displacement No 

Groul Injection No 

Barrier Wells Yes 

Interceptor Trenches/ No 
Drains/Sumps 

Extraction Wells Yes 

Interceptor Trenches/ No 
Drains/Sumps 

Biological Treatment Activated Sludge 
(Aerobic) 

No 

Page 9 of 13 

Screening 
Comments 

Presence of storm and sewers in area will not allow 
driving of sheet pile. 

Subject to cracking due to freeze/thaw stresses. 

Horizontal barrier is not effective for lateral 
groundwater movement. 

Technology not sufficiently developed. Produces 
a barrier of uncertain integrily. 

May be effective in containing groundwater and/ 
or lowering the groundwater table level. 

Site geology is more conducive to groundwater 
diversion via wells. 

May be an effective method of collecting 
groundwater for treatment and/or lowering 
the groundwater table level. 

Site geology is more conducive lo groundwater 
collection via wells. 

Aerobic biological treatment of chlorinated VOCs 
is not well documented or effective unless a co­
substrate is available. 

03106/9S 
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TABLES.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Environmental General Response Remedial 
Media Action Technology 

Groundwater On-Sile Treatment Biological Treatment 
(cont.) (cont.) (aerobic) (cont.) 

Biological Treatment 
(anaerobic) 

Biophysical 
Treatment 

Chemical Treatment 

cjh-WEL i:Amphcnol\07026.08\scrccn I 

Process 
O ption 

Trickling Filters 

Rotating Diological 
(Contractor) 

Aerated Lagoons 

Anaerobic 
Digestion 

Anaerobic 
Fluidiz.ed Bed 

PACT Treatment 

Aerobic Carbon 
Fluidized Bed 

Neutralization 

Precipitation 

Page 10 of 13 

Re tain For 
Further 
Ana lysis 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Screening 
Comments 

Aerobic biological treatment of chlorinated VOCs 
is not well documented or effective unless a 
co-substrate is available. 

Aerobic biological treatment of chlorinated voes 
is not well documented or effective unless a co­
substrate is available. 

Aerobic biological treatment of chlorinated VOCs 
is not well documented or effective unless a co­
substrate is available. 

Has been shown to dechlorinate contaminants, 
but may require additional treatment. • 

Has been shown to dechlorinate contaminants, 
but may require additional treatment. 

Aerobic biological treatment of chlorinated voes 
is well documented or effective unless a co­
substrate is available. 

Aerobic biological treatment of chlorinated VOCs 
is well documented or effective unless a co­
substrate is available. 

Not applicable due to contaminant characteristics. 

Not applicable due lo contaminant characteristics. 
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TABLES.2 

Environmental 
Media 

Groundwater 
(cont.) 

General Response 
Action 

On-Site Treatment 
(cont.) 
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- - - - - - - - - - - - -
INITIAL srREENING OF REMEDIAL TECHNOLOGIES 

Retain For 
Remedial Process Further Screening 

Technology Option Analysis Comments 

Chemical Treatment Dechlorination No Has been shown to be effective, but would 
(cont.) require additional treatment. 

Oxidation No Technology is appropriate but prohibitively 
expensive. 

UV Enhanced No Technology is appropriate but prohibitively 
Oxidation expensive. 

Reduction No Not applicable due to contaminant characteristics. 

Physical Treatment Coagulation/ No Not applicable due to contaminant characteristics. 
Sedimentation 

Carbon Adsorption Yes Proven effective in removing VOCs. 

Activated Alumina No Not applicable due to nature of contamination. 
Adsorption 

Ion Exchange No Not applicable due to nature of contamination. 

Reverse Osmosis No Not applicable due to nature of contamination. 

Air Stripping Yes Proven effective in removing VOCs. 

Steam Stripping No Effective in removing VOCs, but air 
stripping would prove more cost effective. 

Filtration No Not applicable due to nature of contamination. 

Dissolved Air No Not applicable due to nature of contamination. 
Flotation 

Page 11 of 13 03/06/95 
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TABLES.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Environmental 
Medin 

Groundwater 
(cont.) 

General Response 
Action 

On-Site Treatment 
(cont.) 

Efnucnt Disposal 

cjh-WEL i:AmphenoM7026.08\~crccn I 

Remedial 
Technology 

Physical Treatment 
(cont.) 

Publicly owned 
treatment works 
(POTW) 

Direct Discharge 

Reinjection for 
Soil Flushing 

In-Situ Treatment 

Process 
Option 

Extraction 

Solar Evaporation 

Spray Evaporatio n 

Not Applicable 

Retain For 
Further 
Analys is 

No 

No 

No 

Yes 

Not Applicable Yes 

Injection Wells or Yes 
Reinfiltration Galleries 

Microbial Degradation No 

Chemical Treatment No 

Page 12 of 13 

Screening 
Comments 

Generates additional contamination in wastewater 
stream. Inefficient means of water treatment. 

Not applicable due to site conditions and nature 
of contamination. 

The No Action Alternative will be carrie d through 
to the Detailed Analysis of Alternatives. 

May be appropriate for disposal of groundwater. 

May be appropriate if contaminant levels 
are sufficiently reduced. Requires NPDES 
permit. 

May be appropriate if contaminant levels are 
sufficiently reduced. Requires reinjection 
permit or permit exemption. 

Lack of performance data on chlorinated 
contaminants. 

Not applicable due to nature of contamination. 

03/06/95 



- - - - - - - - - - - - - - - - -
TABLE S.2 

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES 

Environmenta l Genera l Response 
Media Act.ion 

Off-Site Treatment 

On-Site Disposal 

Air No Action 

Institutional Action 

On-Site Treatment 

cjh-WEL i:Amphcnol\07026.08\...cteco I 

Retain For 
Rem edial Process F urther 

Technology Option Analysis 

POlW Not Applicable Yes 

RCRA Facility Not Applicable No 

Deep Well Injection Not Applicable No 

None Not Applicable Yes 

Access Restriction Entry Permit Yes 
Program 

Monitoring Air Monitoring/ Yes 
Confined Space Tests 

Gas Recovery/ Adsorption Yes 
Treatment 

Thermal Oxidation Yes 

Flare No 

Page 13 of 13 

Screening 
Comments 

May be an effective means of groundwater 
treatment. 

Concentrations of contaminants in the ground 
water are not high enough to warrant this type 
of treatment. 

Requires installation of well through bedrock. 
May cause contamination of deeper aquifers. 

The No Action Alternative will be carried 
through to the Detailed Analysis of 
Alternatives. 

May be effective in reducing potential exposure 
to gas in sewer lines .. 

On-going monitoring of site air quality and 
confined space monitoring of sewer air may be 
applicable. 

May be appropriate in conjunction with vapors 
generated by soil/groundwater treatment. 

May be appropriate in conjunction with vapors 
generated by soil/groundwater treatment. 

Marginally effective for chlorinated VOCs. 

03/06/95 
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TABLES.3 

SUMMARY OF CORRECTIVE MEASURE ALTERNATIVES 

Alternative 

Former Amphenol Site 
Franklin, Indiana 

Number Corrective Measure Technologies 

I No Action 

2 Institutional Controls; Monitoring 

2A Institutional Controls; Monitoring; Groundwater 

Extraction and Treatment with Air Stripping (ICM) 

3 Institutional Controls; Monitoring; Groundwater 

Extraction and Treatment with Air Stripping (ICM); 

Groundwater Sparging; Soil Vapor Extraction 

4 Institutional Controls; Monitoring; Groundwater 

Extraction and Treatment with Air Stripping (ICM); 

Soil Excavation, Aeration, and Backfill 

4A 

5 

6 

we! c:\amphenol\cnu\TABLE53J(l.S 

Institutional Controls; Monitoring; Groundwater 

Extraction and Treatment with Air Stripping (ICM); 

Soil Excavation and Off-Site Disposal 

Institutional Controls; Monitoring; Groundwater 

Extraction and Treatment with Air Stripping (ICM); 

Focused Groundwater Sparging and Soil Vapor 

Extraction 

Institutional Controls; Monitoring; Groundwater 

Extraction and Treatment with Air Stripping (ICM) and 

Activated Carbon Polishing; Reinjection of Treated 

Water to Promote Soil Flushing 

3/1/95 



- - ----------- - - - -
Alternative 

I 

2 

2A 

3 

4 

4A 

5 

6 

TABLE 6.1 

EVALUATION OF CORRECTIVE MEASURE ALTERNATIVES BASED ON ABILITY TO ACHIEVE 
ENVIRONMENTAL, INSTITUTIONAL, AND TECHNICAL CRITERIA 

Corrective Measure Evaluation Criteria 
CorrectiveMeasure Technologies Environmental Institutional Technical 

Soil Groundwater 
No Action low low low low 

institutional Controls; Monitoring low high low low 

Institutional Controls; Monitoring; high high moderate high 
Groundwater Extraction and Treatment 
with Air Striooin.R (ICM) 
Institutional Controls; Monitoring; high high high high 
Groundwater Extraction and Treatment 
with Air Stripping (ICM); Groundwater 
Spari:?.ini:?.; Soil Vapor Extraction 
institutional Controls; Monitoring; high high moderate moderate 
Groundwater Extraction and Treatment 
with Air Stripping (ICM); Soil 
Excavation, Aeration, and Backfill 
Institutional Controls; Monitoring; high high moderate moderate 
Groundwater Extraction and Treatment 
with Air Stripping (ICM); Soil 
Excavation and Off-site Disposal 
Institutional Controls; Monitoring; high high high high 
Groundwater Extraction and Treatment 
with Air Stripping (ICM); Focused 
Groundwater Sparging and Soil Vapor 
Extraction 
Institutional Controls; Monitoring; high high moderate high 
Groundwater Extraction and Treatment 
with Air Stripping (ICM) and Activated 
Carbon Polishing; Reinjection of Treated 
Water to Promote Soil Flushing 

Note: Evaluation is based on the liklihood of each corrective measure to meet the stated criteria. 

Surface Water 
low 

low 

high 

high 

high 

high 

high 

high 
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Alternative 
Number 

l 

2 

2A 

3 

4 

4A · 

5 

6 

TABLE 7.1 

CAPITAL AND ANNUAL OPERA TING COST SUMMARY 
FOR CORRECTIVE MEASURE ALTERNATIVES 

Former Amphenol Site 

Franklin, Indiana 

Corrective Measure Technologies 

No Action 

Institutional Controls; Monitoring 

Institutional Controls; Monitoring; Groundwater 
Extraction and Treatment with Air Stripping (ICM) 

Institutional Controls; Monitoring; Groundwater 
Extraction and Treatment with Air Stripping (ICM); 

Groundwater Sparging; Soil Vapor Extraction 

Institutional Controls; Monitoring; Groundwater 

Extraction and Treatment with Air Stripping (ICM); 
Soil Excavation, Aeration, and Backfill 

Institutional Controls; Monitoring; Groundwater 
Extraction and Treatment with Air Stripping (ICM); 

Soil Excavation and Off-Site Disposal 

Institutional Controls; Monitoring; Groundwater 
Extractjon and Treatment with Air Stripping (ICM); 

Focused Groundwater Sparging and Soil Vapor 
Extraction 

Institutional Controls; Monitoring; Groundwater 
Extraction and Treatment with Air Stripping (ICM) and 
Activated Carbon Polishing; Reinjection of Treated 
Water to Promote Soil Flushing 

Capital 

Cost($)" 

NA 

24,000 

24,000 

182,000 

125,000 

1,347,000 

119,000 

72,000 

• Capital costs previously incurred for the ICM are not included. 

weJ e:\amphenol\c11U1\TABLE7I .Xl.S 

Annual 
Operating 

Cost (S) 

· NA 

17,000 

60,000 

101,000 

60,000 

60,000 

95,000 

68,000 

313195 
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Table 1. Water Elevation Data. 

STATIC WATER LEVEL (elev, feet MSL) LITHO-
WELL 

NUMBER 
IT-1A 
IT-2 
IT-3 

MW-3 

MW-9 
MW-12 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 

MW-25 
MW-26 
MW-27 
MW-28 
MW-29 
MW-30 

N Storm Sewer MH 
S Storm Sewer MH 
E Slorm Sewer MH 

T.o .c .• Top of Casing 

NA•NOI Appllcab1-

25-Mar 
1992 
718.27 
718.95 
718.45 
719.47 

720.28 
718.99 
721.14 
719.44 
719.25 
718.28 
719.12 
718.14 

720.31 

719.18 
ND 

ATEC--ATEC l\noc:ia.lH, Indianapolis. IN 

IT-IT Corporation, Pitlsburgh. PA 

02-Jun 
1992 
717.47 
719.52 
718.69 
720.40 

721 .57 
719.62 
722.52 
720.31 
720.08 
717.51 
719.80 
717.35 
721 .57 

719.15 
718.00 

WNES-WW Engineering & Scionce, Bloomlt,g,on, IN 

8Umte/JD6/b:/Cuni$f70215.(M)fT ab .. 3. wt 1 

23-Jul 
1992 
717.29 

719.75 
718.90 

720.68 
721.87 
719.87 
722.80 
720.62 
720.32 
717.33 
720.00 
717.16 
721.89 

ND 
ND 

07-Jan 
1993 
720.10 

ND 
ND 

720.67 

ND 
ND 
ND 

720.60 
720.31 
720.05 
720.06 
720.08 
722.01 

ND 
ND 

02- Feb 16- Feb STRATIGRAPHIC 
1993 1993 UNIT 

720.58 720.76 D 
719.95 719.78 B 
718.92 716.96 B 
721.09 720.88 8 
722.57 722.41 8 
720.03 719.89 8 
723.28 723.04 8 
721 .03 720.81 B 
720.61 720.43 B 
720.61 720.73 D 
720.45 720.21 B 
720.48 720.62 D 
722.39 722.21 B 
721 .19 720.96 B 
720.93 720.71 B 
720.78 720.53 B 
719.50 719.36 8 

ND ND NA 
ND ND NA 
ND ND NA 

MW-27 lhrouoh MW-30 ins1t1lled January 1:.-1!>, 1993. 

ND-nOI 6-termlned 

0-deoommiosioned 

U• nOI utod In the RFI 
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Table 2. Soil Samples Selected for Chemical Analyses. 

SOIL BORING SAMPLE DEPTH SAMPLE NUMBER COLLECTION METHOD 

SB-01 8.0-10.0 FCR-SB-SB01-10.0-01 Hand Auger 

10.0-12.0 FCR-SB-SB01 -12.0-01 Hand Auger 

SB-02 8.0-10.0 FCR-SB-SB02-10.0-01 Hand Auger 

SB-03 4.0- 6.0 FCR-SB-SB03-6.0-01 HSA/3" Split Spoon 

8.0-10.0 FCR-SB-SB03-10.0-01 HSA/3" Split Spoon 

SB-04 4.0- 6.0 FCR-SB-SB04-6.0-01 HSA/3" Split Spoon 

8.0-10.0 FCR-SB-SB04-10.0-01 HSA/3" Split Spoon 

SB-05 0.0- 2.0 FCR-SB-SB0S-2.0-01 HSA/3" Split Spoon 

SB-06 6.0- 8.0 FCR-SB-SB06-8.0-01 HSA/3" Split Spoon 

15.0-17.0 FCR-SB-SB0G-17.0-01 HSA/3" Split Spoon 

SB-07 6.0- 8.0 FCR-SB-SB07-8.0-01 HSA/3" Split Spoon 

16.0-18.0 FCR-SB-SB0?-18.0-01 HSA/3" Split Spoon 

SB-08 0.0- 2.0 FCR-SB-SB08-2.0-01 HSA/3" Split Spoon 
17.0-19.0 FCR-SB-SB08-1 9.0-01 HSA/3" Split Spoon 

SB-09 10.0-12.0 FCR-SB-SB09-12.0-01 HSA/3" Split Spoon 

16.0-18.0 FCR-SB-S809-16.0-01 HSA/3" Split Spoon 

MW-20 4.0- 6.0 FCR-SB-MW20-6.0-01 HSA/3" Split Spoon 

10.0-12.0 FCR-SB-MW20-12.0-01 HSA/3" Split Spoon 

MW-21 10.0-12.0 FCR-SB-MW21 -12.0-01 HSA/3" Split Spoon 
16.0-18.0 FCR-ss..:.MW21-18.0-01 HSA/3" Split Spoon 

MW-22 8.0-10.0 FCR-SB-MW22-10.0-01 HSA/3" Split Spoon 
17.0-19.0 FCR-SB-MW22-19.0-01 HSA/3" Split Spoon 

MW-22A 0.0- 2.0 FCR-SB-MW22A-2. 0-01 HSA/3" Split Spoon 
MW-22 8.0-10.0 FCR-SB-MW22- 10.0-01 HSA/3" Split Spoon 

17.0-19.0 FCR-SB-MW22-19.0-01 HSA/3" Split Spoon 

MW-23 19.5-21 .5 FCR-SB-MW23-21.5-01 HSA/3" Split Spoon 
MW-24 4.0- 6.0 FCR-SB-MW24-6.0-01 HSA/3" Split Spoon 

13.0-15.0 FCR-SB-MW23-15.0- 01 HSA/3" Split Spoon 
MW-25 8.0-10.0 FCR-SB-MW25-10.0-01 HSA/3" Split Spoon 

33.0-35.0 FCR- SB-MW25-35.0-01 HSA/3" Split Spoon 
MW-26 4.0- 6.0 FCR-SB-MW26-6.0-01 HSA/3" Split Spoon 

10.0-12.0 FCA-SB-MW26-12.0-01 HSA/3" Split Spoon 
MW-27 13.0-15.0 FCR-SB-MW27-15.0-03 HSA/3" Split Spoon 

21.0-23.0 FCR-SB-MW27-23. 0-03 HSA/3" Split Spoon 
PGP- 15 9.0-11 .0 FCR-SL- PGP15-11 .0-04 Geoprobe 

HSAsHollow Stem Auger 

J08/SBSAM P.'MC. 1 



I 
I .~ lnorganics (mg/kg) 

Aluminum 
Antimony 

Table 3. RFI Soil Analytical Data. 

SB01-10.0 SB01 - 12.0 SB02-10.0 SB03- 6.0 SB03-10.0 

6,85() 0 

1.860° 3, 180· 18.200 6. 130 

7.30UN I2.38N 7.6CUN R.208 7.30U 

Arsenic 

I Barium 
Beryllium 

348 8.608 12.408 I 13 29.608 

Cadmium 0.66U 0.6:JU 0.691./ 0.721.J 0.67U 

I 
Calcium 
Chromium 

Cobalt 

6I.400E 10 I,oooE fKl,200E 1,9.90 

1.60 I.IOU 1.808 19.40 10.6 

I 
Copper 
Cyanide (amenable) 
Cyanide (total) 

61ts.O 1,970 

11.8 ,,., 
21.ts 20.6 

65. 10 

0.8 

0. /;4 

12.70 

<0.5 

<0.6 

14.80 

<0.5 

<0.5 

Iron I 1,700" 6,030° 8 ,48()· 23,000 12,400 

I Lead 
Magnesium 

R.35 5.10 

13,200 30,000 29,100 

17 

3,120 

11.90 

11,900 

Manganese ,,,. 225• 267.0' 

I 
Mercury 
Nickel 
Potassium 

O,IIU 0, IIU 

12.90 5.508 

1,/XIOS 4128 

0. IIU 

9.70 

0. 12UN O. IIUN 

17.60 20.il 

1,470 7488 

Selenium 0.615UN 0.63UN O.~N 0."8UN O.UUN 

I Silver 
Sodium 

1.80U 1.70U 

I0,u ~ .20U 

,.,ou 
I04U 

1.90U I.BOU 

I09U 1028 

Thallium o.uuw 0.42f./W 0.'6UW 0.l2U 0.67U 

I 
Vanadium 
Zinc 

16.10 6.g()8 

"3,$11). 27.70' 

10.88 

31.8 

33.80 14.30 

58.30 U ,$10 

Volatile Organics (ug/kg) 

I Acetone 
2-Butanone 

27U 27U 

27U 27U 

358 

27U 

23 IIU 

l2U IIU 

Carbon tetrachloride I3U l3U 13U 6U 5U 

I 
Chloroform 
1, 1-Dichloroethane 
1, 1-Dichloroethylene 

13U 13U 

13U 13U 

NA. NA. 

13U 

l 3U 

6U 5U 

6U 5U 

NA, NA. 

, ,2-Dichloroethene (total) 

I 1 ,2-Dichloropropane 
Ethylbenzene 

13U I3U 

13U I3U 

l3U 13U 

I3U 

l3U 

13U 

6U 6U 

1$U 5U 

tJU 5U 

Methylene Chloride tu n 8 18 

I 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 

391) 310 

13U I3U 

29 23 

370 

1:JU 

tsU 60 

6U 5U 

6U 15 

I 
Trichloroethane 
Xylenes 
NA - Not AnalyHd 

140 120 

I3U I3U 13U 

6U 52 

IJU 5U 

I ME/123/7026121TA8lE5 

I 
I 
I 



I 
I Table 3, Continued. 

S804-6.0 $804-10.0 $804- 10.0 SBOS- 2.0 SB06-8.0-01 

I 
lnorganics (mg/kg) DUPLICATE 
Aluminum ,. '"' 3,520 ,2,400• 2.76()• 

Antimony IS.808 IS.108 10.50B 7.70U 6./SOU 

Arsenic 

I Barium IS9.1 IP.30B 15.SI08 115 12.106 

Beryllium 

Cadmium 0.7,U 0.67U 0.6$U 0.70U 0.6211 

I Calcium 2/S,000 

Chromium 10.0 

Cobalt 

I 
Copper ,2., 
Cyanide (amenable) <0.5 <0.5 

Cyanide (total) <0.5 <0.5 

<0.5 

0.52U 

12.70 14.6 

<0,5 <0.5 

<0.5 0.5$U 

Iron 12.700 P, 100 1,7SIO ,,,100 7, I/JO 

I Lead 7.4'1 

Magnesium 10,5(}0 31,ISOO 

4.2 

10,SIOO 

7.30 20.5 

42_6()1) '·''° Manganese ·••-;;·.•.:t:t@~ t:t)t••·· 215 .:::::r .. ,,_ · :.i.fW? 235 

I 
Mercury 0.12UN O.I IUN 

Nickel ,2., 12 

Potassium 

o.,ou 
IS,208 

3708 

O. IIUN 0.l2U 

7.608 i,.a 
5$18 1,310 

I 
Selenium 0.47UN 0.'5U 

Silver 1.SIOU 

Sodium 1118 

0.4 1N 

,.aou 1. lOU 

1218 94.IOIJ 

0.'5UN 0,41'UN 

1./S(J(J 1.SIOU 

1168 106U 

Thallium 0.1,u 0.67U O.tiaU o.,,uw 0.41U 

I Vanadium 11.20 10.4'!8 

Zinc '4. 10 

7.5()8 

33. 10 23.30 

9.208 2/S.O 

2S.4'! 53.3 

Volatile Organics (ug/kg) 

I Acetone 21 IIJ 

2-8utanone 12U IIU 

12 

IIU 

13 4J 

IIU 12U 

Carbon tetrachloride 6U 6U 5U 

Chloroform 6U tJU 5U 

1, 1-Dichloroethane 6U 6U 6U SU 

1, 1 -Dichloroethylene NII NA NII NII 

I 
1,2-Dichloroethene (total) 6U 

1 ,2-Dichloropropane 

Ethylbenzene 

6U 5U 

6U 5U 

6U 

6U 6U 

/SU 6U 

6U 6U 5U 

Methylene Chloride II 2J 6U 

I Tetrachloroethene 2J 

Toluene NII 6U 

6 2J 

6U 6U 

26 

5U 

1, 1, 1-Trichloroethane IS 3J 6U 5U 

I 
Trichloroethane ,o 
Xylenes 6U 

5J 6U 

/SU 6U 

1 

SU 

NA • Not MatyHd 

I ME11231702612/T ABLE6 

I 

I 





I 
I Table 3, Continued. 

$B08-19.0 $B09-12.0 $B09-18.0 $B09-18.0 MW20-6.0 

I 
lnorganics (mg/kg) DUPLICATE 

Aluminum 2,420' 2,970£ 2, 16(/£ 2,370£ 15,200 

Antimony 7.-'0U 3.tl()UN 4.20UN 4UN 7.90U 

I 
Arsenic 
Barium SJ.308 10.508 7.6() 8,6()8 83. 10 

Beryllium 0.2,U 0 .25U 0.24U 

Cadmium 0.67U 2.40N 2.50N 13.20N 0.72U 

I 
Calcium 115,000 88,800 105,000 103,000 4, 180 

Chromium 1.908 7.10' 12.80' 11.90· 20.70 

Cobalt 

I 
Copper 13.70 1SJ.40 106 137.0 14.0 

Cyanide (amenable) <0.5 <0.5 <0.5 18.4 <0.5 

Cyanide (total) 0.56U <0.5 <0.5 18.4 <0.5 

Iron 6.280 6,480£ S,500£ 5,980£ 20,100 

I Lead 5.50 5. 10N· 4.30NS" 5.90N' 16.5 

Magnesium 26,400 31,800 26,800 28,500 3,820 

Manganese 188 235.0EN' 165EN' 181EN' 350 

I 
Mercury O. IIU 0. 1,U 0.12U 0.12U O. IJUN 

Nickel 8.308 9.90 30.50 38.30 17.1 

Potassium 5108 56()8 3728 36().08 1,1208 

I 
Selenium 0.45UN 0.421./W 0./iOUW 0.471/W 0.48UN 

Silver I.BOU 0.421.J 0.50U 1.208 1.90U 

Sodium 102U 21QB 2248 109U 

Thallium 0.45U 0.42 o.sou 0.47U 0.72U 

I Vanadium 8.008 10.08 7.708 8.208 27.BO 

Zinc 33.9 21.6() 80.6() 88.40 77.30 
.· · ... · 

I 
Volatile Organics (ug/kg) 
Acetone 68DJ 54U 1,500U 1,400U 9J 

2-Butanone 2,S1COu 27U l ,500U l,400U IOU 

Carbon tetrachloride 1,400u 27U 740U 690U SU 

I Chloroform 1,_,u 27U 740U 690U SU 

1, 1-Dichloroethane 1,400u 27U 740U 690U SU 

1, 1-Dichloroethylene NA NA 

I 
1 ,2-Dichloroethene (total) 1,400u Z7U 740U 690U SU 

1,2-Dichloropropane 1,-,u 27U 740U 690U SU 

Ethylbenzene 1,400u 27U 740U 690U SU 

Methylene Chloride s10BJ 27U 740U 690U SU 

I Tetrachloroethene iMWl\~iiHllPl} 550 10,000.0 SU 

Toluene 1,4'!ou 27U 740U 690U 3J 

1, 1, 1-Trichloroethane 27DJ IDJ 650J SU 

I 
Trichloroethane 3, 100 150 3.500 2,500 SU 

Xylenes 1,400U 27U 74'JU 690U SU 

NA • Not Analyzed 

I ME/123170~ABLE5 

I 
I 
I 



I 
I Table 3, Continued. 

MW20-12.0 MW21-1 2.0 MW21-12.0 MW21-18.0 MW22A-2.0 

I 
lnorganics (mg/kg) 

Aluminum 
Antimony 

DUPLICATE 
2,220 2, IHOE 2,:JIOE 1,990E 6,890. 

7.40U 3.60UN 3.80UN 4. IOUN 7.50U 

I 
Arsenic 
Barium 
Beryllium 

6. 108 

0.24U 

51.70 

Cadmium 0.67U 0.42UN 0.42UN O.~UN 0.64U 

I Calcium 
Chromium 

37,600 ,~.ooo 1:,g,000 91,200.0 

3.70 ,.,o· 6.30· s.oo· 6.20 

Cobalt 

I 
Copper 

Cyanide (amenable) 
Cyanide (total) 

11.20 16.50 21.0 27.4() 14.2 

<0.6 

<0,6 

,.o <0.6 <0.6 

1.0 <0.5 <0.5 

<0.6 

<0.5 

Iron 6,770.0 s,gsoE 6,510.0E 5,440.0E 11,800.0 

I Lead 
Magnesium 

6.70 

20, 100.0 

11,4(}NS• 4.80N• 3.30N" 

4T,fJOO sg,fJO(J 24,4(/(J 

62.90W 

1 T, 110 

Manganese 226,0 241.0EN" 426£N· 131EN" 

I Mercury 
Nickel 

O. IIUN o.,ou o.rru 0. 12U 

1.308 II, 10 15.80 

O. IIU 

10.5 

Potassium 4()0,08 6288 4198 2678 8118 

I 
Selenium 
Silver 

Sodium 

0.45UN 

I.SOU 

117.08 

0."21.JW 0.42UW 0.4JSUW 

0.42U 0.42U o.~u 
2918 2388 2038 

0.45UN 

I.BOU 

103/J 

Thallium 0.67U 0.42U O.Q/W 0.4JSU 0,'5U 

I Vanadium 
Zinc 

7.808 

26.0 

IUOB g,108 1.208 

18.90 25.90 23.10 

16.0 

91.0 
.· .. · 

I 
Volatile Organics (ug/kg) 

Acetone 
2-Butanone IOU 

53U 53U l ,SOOU 

63U 631.J ,,soou 
68J 

11U 

Carbon tetrachloride 6U 261.J 2111 74()1} 

I Chloroform 
, , 1-Dichloroethane 

, , 1-Dichloroethylene 

6U 

SU 

NA 

26U 27U 74fJU 

26U 27U 74(}U 

NA NA NA 

6U 

6U 

NA 

I 
1,2-Dichloroethene (total) 
1 ,2-Dichloropropane 

Ethylbenzene 

SU 

SU 

6U 

261.J 2111 74(}U 

261.J 271J 74(11.J 

261.1 2,U 74(11.J 

6U 

w 
6U 

Methylene Chloride SU 261.J 27U 74fJU 6U 

I Tetrachloroethene 
Toluene 

SU 

5 

780 180 '· ,ft~ l~WWt\ 
26U 27U 7,WU 6U 

1, 1, 1-Trichloroethane SU 261.J 27U 750 6U 

I 
Trichloroethane 
Xylenes 

SU 

6/J 

300 62 6,300 

261.J 27U 74()U 

2J 

6U 

NA • Nol Analyzed 

I MEl123/702e/2/TA8LE5 

I 
I 
I 



I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lnorganics (mg/kg) 
Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 

Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Cyanide (amenable) 
Cyanide (total) 
Iron 

Lead 
Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Volatile Organics (ug/kg) 

Acetone 
2-Butanone 

Carbon tetrachloride 
Chloroform 
1, 1-Dichloroethane 
1, 1-Dichloroethylene 
1,2-Dichloroethene (total) 
1,2- Dichloropropane 
Ethylbenzene 

Methylene Chloride 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 

Trichloroethane 

Xylenes 
NA• Not At>&Jyzed 

ME/123f702&/2!1' ABLES 

Table 3, Continued. 

MW22- 10.0 M22- 19.0 MW23-21.5 MW24-6.0 MW24-15.0 

2,g70 • 2 .3()() · 5,650· 1,4()/) 2,850 

12 ... 8 ,.~u ,. ,ou 6.80U 10.708 

11.58 6.208 38 ... 8 5,r;B 13.38 

,.so :q::t l tf: t.aoe.,.l-6$#,JJK'= ,;,o=\\i@(f W:l' -~-• t ..... ,. 
0.63U O.M U 0.65U 0.62U 0.63U 

163,000 102,000 ~ .000 1¥,«JO 106,000 

I .GOU ,.,ou 3.1!1() ,.oou 1.1!1()8 

I I. PO 15.70 13.70 

<0.5 <0.5 <0.5 <0.5 <0.5 

<0.5 <0.5 <0.5 <0.5 <0.5 

10,600 5,450 9,130 1.360 

11.20 ... ,os 11. ,os ... ,o 10.f; 

43,500 26,000 27,500 16,900 29,600 

,~ 2fJ2 

o.,ou O.IIU 0. IIU 0. IOUN O. IOUN 

8.208 6.308 13,2 4.408 

7218 512.08 1,250 56a8 

0.4UNW 0.5UNW O ... UNW o ... ,uN 0.42UN 

,.rou I.SOU 1.70U ,.rou ,.rou 
1468 ,o..u H .20/J 1168 

0.421./ 0.'8U 0.43U 0.62U 0.63U 

10.40 1. 108 13,40 3.808 1.208 

3:J.60 22.(IO 35 16.50 28.10 

2lU 12,000U r300U ,ou ,g 

2lU 12,000U 1300U IOU IIU 

13U 6,200V 670U 5U 5U 

13U 6,200V 670U SU 5U 

13U 6,200U 3, ,oo SU SU 

""' ""' ""' ""' ,su 6,200U 670U 5U 5U 

l3U ts,200U 610U 5U 5U 

13U 6,200U tslOU 5U 5U 

13U 13,()()().08 ,.~o 2J 27 

3()() ·:::=:\ft~~ 280J 2J 6 

13U (J,200 670U 5U 5U 

13U ts,200U 390.J 5U 10 

1,1!/()()J 46().J 5U 38 

13U ts,200U 670U SU 5U 



I 
I Table 3, Continued. 

MW25-10.0 MW25-35.0 MW26-6.0 MW26- 12.0 MW-27-15.0 

I 
lnorganics {mg/kg) 
Aluminum 2,51!0" 6, 100E 12,500 2,4,#J 1960 

Antimony 8.50B 3.80UN 7.6QU 10,408 6.4UN 

Arsenic 

I Barium ,o.68 59.10 49.ao 

~B::..e::..r.:.y __ ll __ iu::..m _______ -+_ :••::)t,=M¥• •··••'•i•;(@K ·••:•idrnt•4~~dii 
Cadmium 0.63U O.UUN 0.69U 0.6'U 

Calcium 143,000 111.000 1,620 94.700 91200 

Chromium 7.!0U 11.4 • 15.80 1.10U 4.0 

Cobalt 

I 
Copper 10. 10 

Cyanide {amenable) <0.5 

Cyanide (total) 0.53U 

35.80 22.80 

<0.5 <0.5 

<0.5 <0.5 

10.90 22.2' 

<0.5 <0.5 

<0.5 o.ssu 
Iron 12,SOOE 20.500 6,050 4470 

I Lead 12 

Magnesium Jg,200 

9.00/o/W" 20.30 

37,4()() 2,560 

4.80 3.6" 

33,500 

Manganese 303 328EN" 687 217 

I 
Mercury 0. IIU 

Nickel 6.20B 

Potassium 

0.1,U 0. 12UN 

19.40 18.90 

1,390 921B 

O.IIUN 0. 11U 

6.40B 7.58 

5'CB 

I 
Selenium 0.UBMNW 

Silver 1.70U 

Sodium 

o.uu 0.461/N 

o.uu 1.8CU 

2758 105U 

0.43UN 0.22UW 

1.70U 1.48 

111U 

Thallium 0,42(/ o.uu 0.69U 0.64U 0.66UN 

I Vanadium 9.58 

Zinc 3() 

15.6() 24.3 

U .50 56.2 

6.90B 6.68 

22.90 ,s.o· 
. , · •. : ,•,· .. •, •, 

Volatile Organics (ug/kg) 

I 20 19 

IIU IIU 

Acetone ,ou 
2-Butanone IOU 

28 6808.J 

IIU 1400U 

Carbon tetrachloride 5U 5U 6U SU 1400U 

I 5U 6U 

5U 6U 

w. N,._ 

Chloroform 5U 

1, 1-Dichloroethane 5U 

1, 1- Dichloroethylene 

5U 

SU 

w. 14(/()U 

I 
SU 6U 

SU 6U 

SU 6U 

1,2-Dichloroethene {total) 5U 

1,2-Dichloropropane 5U 

Ethylbenzene SU 

SU 1400U 

5U 

SU 1400U 

Methylene Chloride 5U 41 6U SU 

I 12 6U 

SU 6U 

Tetrachloroethene 
Toluene SU 

SU 

SU 1400U 

1, 1, 1-Trichloroethane 5U 5U 6U 5U 1400U 

I 
SU 6U 

SU 6U 

Trichloroethene 
Xylenes SU 

SU 1400U 

SU 1400U 

NA • NOi Analyzed 

I ME/123/702612/T ABLE5 

I 
I 
I 



I 
I Table 3, Continued. 

•MW27-15.0 MW27- 23.0 PGP15- 11 .0 PGP16-11 .0 PGP16- 11.0 

I 
lnorganics (mg/kg) DUPLICATE DUPLICATE 
Aluminum I SKJ2 2 100 ™ NA ™ 
Antimony 6.4U g,7LJN NA NA NA 

I 
Arsenic ''.,,/:WA,. /~ }:.: ,:,:)f;,o'..,: NA NA NA 

Barium 11.48 ,.,e NA NA NA 

Beryllium ,/,., . ,, C:i;i J::::hk [.JJJ, 
' t.,-rn:xw· NA NA NA 

Cadmium 0.4'U o.~ NA NA NA 

I Calcium ll:)45 80600 NA NA NA 

Chromium .3 3.5 NA NA NA 

Cobalt ~-=-~r.tittJ}•ti::i:f:i;rrt!: (~;:::/ : i-.:-•: t~li!t?Mttt=- NA NA NA 

I 
Copper 102 TO.r NA NA NA 

Cyanide (amenable) <0.5 <0.5 NA NA NA 

Cyanide (total) 0.55U o.sau NA HA NA 

Iron 473() 4'SKJ NA NA NA 

I Lead 11.6 s.11· NA NA NA 

Magnesium 22135 21fl00 NA NA NA 

Manganese 14$ 141 NA NA HA 

I 
Mercury O. IIU 0. 121/ NA HA NA 

Nickel 16.2 14.I NA NA NA 

Potassium :»58 4 118 NA NA NA 

I 
Selenium 0.22U 0.278 NA NA NA 

Silver 1.118 1.78 NA NA NA 

Sodium 111V 117U NA NA NA 

Thallium 0. fi6U 0.7UN NA NA NA 

I Vanadium 6 .78 6.48 NA NA NA 

Zinc 63.1 30_g• NA NA NA 

I 
Volatile Organics (ug/kg) 
Acetone 5008.J ~ 111W IIU ~ 

2-Butanone 390.J 1J IIW IIU IIU 

Carbon tetrachloride 13()()U 12U 5W SU SU 

I Chloroform 1300U 3J 5W 5U 5U 

1, 1 -Dichloroethane 1300U 12V 5UJ SU SU 

1, 1-Dichloroethylene 1:JOOU 12U 5UJ SU 5U 

I 
1,2-Dichloroethene (total} 1300U 121/ 5UJ SU SU 

1,2-Dlchloropropane 1:JOOU 12() 5UJ SU SU 

Ethyl benzene 1300U 121/ 4./ SU 5U 

Methylene Chloride 1:JOOU 2J IIIW " 2;g 

I Tetrachloroethene Jt?:('~ ,\'{:\ 100 ,SJ s g 

Toluene 1300U 121/ 7J SU 6J 

1, 1, 1 -Trichloroethane 1300U 3J SW ,, 
'" 

I 
Trichloroethane 1300U 12u 10J ~ 14C 

Xylenes 1300U 2J 34.J SU SU 

NA • Not Analyud 

I M E/1231702612/T ABLES 

I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 3, Continued. 

PGP18-11.0 

lnorganics (mg/kg) 
Aluminum N,t, 

Antimony N,t, 

Arsenic N,t, 

Barium N,t, 

Beryllium N,t, 

Cadmium NA 

Calcium NA. 

Chromium NA. 

Cobalt N,t, 

Copper N,t, 

Cyanide (amenable) N,t, 

Cyanide (total) NA. 

Iron N,t, 

Lead NA. 

Magnesium NA. 

Manganese NA. 

Mercury N,t, 

Nickel NA. 

Potassium N,t, 

Selenium N,t, 

Silver NA. 

Sodium NA 

Thallium NA 

Vanadium NA 

Zinc NA. 

Volatile Organics (ug/kg) 
Acetone g7 

2-Butanone rru 
Carbon tetrachloride 5U 

Chloroform 5U 

1, 1-Dichloroethane 5U 

1, 1-Dichloroethylene 5U 

1,2-Dichloroethene (total) 5U 

1,2-Dichloropropane 5U 

Ethylbenzene 5U 

Methylene Chloride 20 

Tetrachloroethene 5U 

Toluene 2J 

, , 1, 1-Trichloroethane , 
Trichloroethane 63 

Xylenes 6U 

NA - Not Anal)lud 

ME/123/702S/2fTABLE5 

REVISED 6/94 



I 
I 

~gged by 
Location 

r -

[ 

E 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Water Level 
Tune 
Date 

ii l 
GP•l 2.0 

GP-2 2.0 

GP-3 2.0 

GP--4 2.0 

GP-.S 2.0 

a-wb 

0 

Former Amphmol 

04-29-~ 

JD Bryan 
Hunicane CRdt./Fonythc S1,w brid1e 

t i f I (6") (ft.) 

0 -1.6 -
1 -

-
l -

1.0 -
3 --
" I-

1.6 -
5 --
6 -1.3 -7 --I -u -
9 -

-
10 --l -----
2 --
3 -

-
4 --.s --6 --7 -----I ....._ 

-
9 --

20 -

Bl.JmWJDB/b:/FRANXJ...D,1 CUR nsmou..o.s11 B/PGP-17 

WW ENGINEERING & SCIENCE 
50/0 Slo,w: Mill Road · Bloomut11011, IN 47408 · />/w,w (8/2)JJ6.()972 · FAX (812)JJ6-J99/ 

Boring No. 
Driller 
Elevation 
Page 

lime 
Date 

DESCRIPTION 

PGP-17 
M. 0.cnowelh (GTI) 

720.8 

or 

Start 
11 :35AM Time 
04-29-~ Date 

Finish 
12:20PM 
04-29-94 

l....oun, dark brown (10 YR 3(3), 11i&)illy IDOtll, friable, sradual COlll.&C111 1.3' wilh la.mu 
abon, ycllowisb lm,wn (10 YR .S/6) 

Sandy loan, ycllowuh brown (10 YR 5/S), moist., !ruble, rue nnd r.eam, rare cobble, 
1radu.al Q00lad 112.8' with loam, 1rayub brown (10 YR .Sfl), ali&hlly finn 

Loam, &I abov-e, wet 1JU1d tca111 al-4.90' • 4.92', clear contact It .S.l' "'1.lh lolm, 1ruxilar, vay 
(10 YR .Sil), moiJI. firm 

Sand, medium IO coux, daric pyuh brown (10 YR 4/2), wc:t, loote, abundant c:onw:t .116..6' 
willl loam, Jllllwar, duk 1ray (IO YR 4/l ). very 1li&)illy moist, very fi.nJi 

Loam, 1raaular, u above, dry 

T.D. 10.0' 
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DA TA QUALIFIER KEY 

Shaded concentrations exceed the ARARs. 

Inorganic Qualifiers: 

u 
J 

* 
B 

N 
w 

E 
M 
s 

Chemical not detected at specified detection limit 

Estimated value .-#~ ... 
Duplicate analysis was not within control lirni~ 
Reported value is Below Contract Requi.(ed ,, ·-.· ie.ction Limit (DL) but above 

-A~~~- -.:%;._ ~~;JJf~ii~ 
Instrument DL _;,4'-.. ""'lt,, '\:,,/~w' 
Spiked sample recovery not within c,?&fol'liroits ) 
Post-digestion spike for furnace .A,(anaf'.Sf~s- out of control limits, while sample 

absorbance is <.50% of spike absorbance 
\«» 

Value is estimated due to mati\it4nterferenc 
Duplicate injection precision c~W-ttfet 
Reported value was ... _• v· ined \{me t1ethod of Standard Additions (MSA) 

)'V 

Organic Qualifiers: ~ 

U Chemi~iete 
1 

at specified detection limit 

J Esurnated ~ ¾- .f.' 

B Analyte was f"}tn~ in associated blank as well as sample (for volatiles only) 
E Concentrations exceeds calibration range of GCJMS instrument 
D Chemical identified in an analysis at a secondary dilution factor 
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Table 4. RFI Surface Water Field Chemistry Data. 

pH T 

Sample Date (Std. Units) (deg C) 

SW-01 02/25/92 8. 1 9.0 

SW-01 02/27/92 8.3 14.0 

SW-01 03/25/92 NO NO 

SW-02 02/25/92 7.8 8.0 

SW-02Dup 02/25/92 7.9 8.0 

SW-02 02/27/92 7.7 11.0 

SW-02 03/25/92 ND ND 

SW- 02 07/27/92 8.6 .03 

SW-02 02/17/93 7.9 3.0 

SW- 03 02/25/92 ND ND 

SW-03 02/27/92 8.1 11.0 

SW- 03 03/25/92 ND ND 

SW-04 02/25/92 ND ND 

SW-04 02/27/92 8.3 11.0 

SW-04 03/25/92 ND ND 

SW-05 02/25/92 7.7 7 

SW- 05 02/27/92 7.9 13 

SW- 05 03/25/92 ND ND 

ND•No1 De1•rmined HACH-HACH Syg1em1 DOX Tri1'l1ion Kh 

DOX-Dinotved Oxygen els- cubic tee1/second 

YSl•Yellow Spring& Instruments OOX Meler 

8 U mte/JOB/b:/Curti1f7026.00/Table6.wt1 

SpC25 DOX DOX a 
(um hos/cm) (mg/I YSI) (mg/k HACH) (els) 

576 ND ND 3.24 

555 ND NO NO 

NO 10.2 12 NO 

610 NO NO 0.06 

622 ND ND ND 

614 NO ND NO 

NO 11.4 13 ND 

5718 ND NO 0.35 

483 NO NO ND 

NO NO ND 3.76 

587 ND NO NO 

NO 11.9 11 ND 

ND ND ND 3.19 

587 ND NO ND 

NO 11.8 12 12 

617 ND ND ND 

597 ND ND 0. 111 

ND 13.2 14 ND 



I 
I Table 5. RFI Surface Water Analytical Data. 

I Sample Number SW-01 SW-02 SW-02d SW-05 SW-02 SW-02 SW-02D EQUIP BLANK rrRIP BLANK 

Date 02126/92 02126/92 02126/92 02/26/92 07/27/92 02118/93 02108/93 02118/93 02/26/92 

-,organics (ug/1) 

uminum NA NA NA NA \:ti~:::' NA NA NA NA 

Antimony NA NA NA NA 39.0UNJ NA NA NA NA 

~rsenic NA NA NA NA Jfl@U,s NA NA NA NA 

arium NA NA NA NA SKJ.68 NA NA NA NA 

•ryllium NA NA NA NA , ~ Wt NA NA NA NA 

Cadmium NA NA NA NA 3.0U NA NA NA NA 

7 alcium NA NA NA NA 10,000 NA NA NA NA 

.Jhromium NA NA NA NA 6.0U NA NA NA NA 

Cobalt NA NA NA NA 5.0U NA NA NA NA 

.i,opper NA NA NA NA g_ou NA NA NA NA 

~yanide (amenable) <0.5 <0.5 <0,5 <0.5 <10 <10 <10 <10 NA 

feyanide (total) I0.00U 10.oou I0.00U 10.00U IOU IOU IOU IOU NA 

Iron NA NA NA NA 2s,·J NA NA NA NA 

I ead NA NA NA NA I.OW NA NA NA NA 

-1agnesium NA NA NA NA 21700 NA NA NA NA 

Manganese NA NA NA NA 25. I J NA NA NA NA 

I"11ercury NA NA NA NA 0.2U NA NA NA NA 

'Jickel NA NA NA NA 7.0U NA NA NA NA 

IPotassium NA NA NA NA 3Ul)8 NA NA NA NA 

~ elenium NA NA NA NA 2.0W NA NA NA NA 

ilver NA NA NA NA 8.0U NA NA NA NA 

I'!! odium NA NA NA NA 6580J NA NA NA NA 

Thallium NA NA NA NA 2.0W NA NA NA NA 

I { anadium NA NA NA NA 5.0U NA NA NA NA 

11ainc NA NA NA NA 8 I .4.J NA NA NA NA 

Volatile Organics (ug/1) 

I cetone IOU IOU IOU IOU IIU IIU 11U 370 ,ou 
~arbon Tetrachloride SU 6U SU 5U SU IOU IOU 

, , 1-Dichloroethane SU 6U SU SU SU 3J SJ 20U 6U 

,"1 ,2-Dichloropropane SU SU SU SU SU 10U IOU ;i. SU 

r etrachloroethene SU SU 5U SU Mt:f:,~,: ~:tffi~ il~Jl=-- . .-ft,%) (;J SU 

!Toluene 1J SU 5IJ SU SU ,ou IOU 20U SU 

, 1, 1-Trichloroethane SU SU SU SU g 33 35 20U SU 

[ richloroethene SU SU SU SU ff'.})} HW -4 ::: ·: :{Jfit~:;i:. · .. 20U SU 

-,.,A - Not Analyzed 

I 
I 

ME/123l702e/2/TABLE7A 

I 
I 
I 



I 
I Table 6. RFI Surface Sediment Analytical Data. 

Sample Number so-o, SD-02 SD-02 SD-03 SD-04 SD-05 EQUIP 

I 
DUPLICATE BLANK 

lnorganics (mg/kg) 
Aluminum 383()· 8,780 ' aoao· 1,210· ,,g,o• 7900• 22.308' 

I 
Antimony g, I8N I I.TUN I2.20UN 7.lOUN 8.508N 8.90UN 6.60UN 

Arsenic l.4DU 

Barium 37.26 10.58 64.,08 12.208 15.008 63.70 2.00U 

Beryllium 0.20U 

I Calcium tOOUE 

Chromium 2.28 12.$ 11.60 t.20U 1.20U 12.2 ,.ou 

Cobalt I.OU 

Copper "·' 32.$ 23.70 6.70 g,20 2$.20 

Cyanide (amenable) <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

Cyanide (total) 0.5/JU 0,8g/J O.fl2U o,sgu 0.58U 0.67U o.sou 
Iron 7, 110· 13,400. 11.,00· 5,04() ' 5,00()· 16,200' 

I Lead 12.4 40.7 30.30 4.20S 

Magnesium 

5.90W 72.40W 

51,500 8,730 

0.448 

55.SOU 

Manganese 308· 3,s· 306' 299• 368· 0.268· 

I Mercury 0. 12U 0. 18U 0.51 o.,:zu 
Nickel 8.26 1'.7 12.608 4.80B 

Potassium 1,0208 $57B 2208 

0.12U 0.13U 

5.508 14.30 

2768 8026 

o.,ou 
,.,ou 

52.80U 

I 
Selenium 0.71UN I . IOUN 1. 10/JNW 0.70UN 

Thallium 0.'8UW 0.71(.IW 0.74UW 0.471/W 

Vanadium 20.7 11.208 6."'8 

0.10UN 0.81UN 

0.47(.IW o.s-uw 
6.70B 20.7 

0.60U 

0.4DU 

I.IOU 

Zinc 36' rtu· 173• 20.,· 27.20' Iii' o.ao8· 

I Volatile Organics (ug/kg) 
Acetone 12U 33B 288 12U 12U 13U IOU 

I 
Methylene Chloride 35 28 

Tetrachloroethene SJ 8U 

6U 36 

6U 5J 

5U 

SU 

NA • Nol Analy>ed 

I 
I 8Umb/J06/b:/Cu r1isf7026.00/2/T ABLEl!A. wt 1 

I 
I 
I 
I 
I 
I 
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Table 7. RFI Ground Water Field Chemistry Data. 

pH T 

Sample Date (Std. Units) (deg C) 

MW-3 03/02/92 6.7 17.0 

MW-9 03/03/92 7.2 17.5 

MW-20 03/03/92 7 18.2 

MW-12 03/02/92 6.9 19.0 

07/27/92 7.0 21.0 

02/16/93 7.2 4.0 

MW-21 03/03/92 7. 7 18.9 

MW-21Dup 03/03/92 7. 7 18.5 

MW-22 03/02/92 7. 7 18.5 

07/27/92 6.9 21.0 

02/16/93 7.2 3.0 

MW-24 03/02/92 7. 7 19.0 

02/16/93 7.2 3.0 

MW-26 03/03/92 7.1 17.6 

MW-27 02/17/93 7.3 .0.0 

MW-28 02/17/93 7.4 0.0 

MW-29 02/17/93 7.5 0.0 

MW-30 02/17/93 7.3 0.0 

lT-2 03/04/92 7. 1 16.0 

07/27/92 7.0 18.5 

02/16/93 7.2 6.0 

JT-3 03/03/92 6.5 1.05 

07/27/92 7.0 2.00 

02/16/93 7. 1 4.0 

IT-3Dup 02/16/93 7.2 3.0 

MW-23 03/03/92 7.5 17.0 

MW-23Dup 03/03/92 7.6 17.0 

MW-23 02/17/93 7.9 0.0 

MW-23Dup 02/17/93 7.8 0.0 

MW-25 03/10/92 7.3 11.0 

02/17/93 7.8 2.0 

IT-1A 03/03/92 7.3 18. 1 

02/17/93 8.0 0.0 

8Umto/JDB/b;/Cur1is/7026.00/1/Tabi.9.wt1 

SpC25 

(umhos/cm) 

838 

852 

782 

802 

758 

751 

690 

719 

856 

758 

621 

881 

759 

908 

880 

787 

919 

938 

869 

822 

785 

853 

74 

776 · 

793 

531 

555 

614 

632 

614 

580 

49S 

612 
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Table 7, Continued. 

Sample (depth) Date 

PGP-1 02116/93 

PGP-2 02116/93 

PGP-3 02118/93 

PGP-4S 02117/93 

PGP-4D 02117/93 

PGP-6 (18-20) 02125/93 

PGP-6 (25-27) 02125/93 

PGP-7 (13-15) 02125/93 

PGP-7 (19-21 )d 02125/93 

PGP-7 (19-21) 02125/93 

PGP-7 (24.5-26.5) 02125/93 

PGP-8 02126/93 

PGP-9 02126/93 

PGP-10 03/02193 

BUmke/JDB/b:/Curtis/7026.00/1 rr able 9. wk 1 

pH 

(Std. Units) 

7.4 

7.4 

6.9 

7.5 

7.7 

7.2 

7.3 

7.2 

7.3 

7.3 

7.4 

7.4 

7.4 

6.7 

T SpC 25 

(deg C) (umhos/cm) 

4.0 684 

9.0 662 

10.S 600 

0.0 938 

0.0 882 

7.0 930 

6.01 1020 

5.0 1052 

3.0 845 

6.0 801 

6.0 816 

8.0 740 

8.0 800 

9.0 720 
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Table 8. Ground Water Analytical Data. 

lnoraanics lm<l/ll 

Aluminum 

Antimony 0.017UN 0.017UN 0017U 0.017U OOJPUN 0016UN 0.017UN 0.03PUN 0010UN 

Arsenic 0006UN O.OOOUN 0.006U 

Barium o 27 o.:sa 0.223 o 6P4 0.815 o 258 
t-B-e-!rY1-liu-m-------t-~,-.~~,,~:.,~-,c~·:❖=1r : ''1~k 0.OOIU @ 'hMU~ t ,fti@i:n> 0 OOIU 

OA2J 

Cadmium o.CXJ2U o.oo:w o.oo:w o.oow o.003U o.oo3U o oow 
Calcium 525 612 345 JP-4 S2J 12, 567 

Cvanlde (amenable) <0010 <0.010 <0010 <0.010 <0010 <0.010 <0010 

Cyanide (total) oo,ou 0010U 0.0IOU 0.010U oo,ou o.o,ou 0010U 

0 .409 

O.OOJU 

480 

<0010 

oo,ou 

0201 

O.OOIU 

0.003U 

226 

<0.010 

o.o,ou 

""~-:""•~--,~.;.:;.;~.;.iu~m.;.;... _____ -+,.,..+.-,i",;""i""S"'t""t"'t"'ft"'k"'J"';:i"'•'~"'-2,""V"'',""··+,11,.,.1.,:"'ty"'❖
1

"'1,~"'
4

"'=::1?'"'if"'/+,J"'t"'n"'t;'":i;;;i,.,J"'"0i,.,..,(.,i'"'it""-t~");,,1~"',,,,,"'\""'ifi'.""i..,1·""'.$""(0"'·.·,...~'-
1

-\"t"'f+,,,"'t"'?"'~f"";,""t->"'"':.+t"".ffi...,. __ .ll"",. :i~~~EJ 
Mercurv o 0003 o.~ 0.000:w 00002U 0.000:W 000038 0.00034 0.00023 0.0002 

0 135 0.01P4BJ 0.0476 00400 00434 0.0501 Nickel o~e 
4,8B 1.688 3 848 •.508 7.01 3.6108 Potassium J.518 

0.00:WJWN OOOIU 0.0438 0.003U OOOJUW 0.003U Selenium o.0053 

0.008U 0002U 0002U O.CXJ2U 000:W 0.0021/ Silver 0.00211 

10.8.J 18 BJ 115.3 !OJ 10 20.11 Sodium 7.30 

0.00:W 0.003U 0.002UN 0.002UN 0.002UN 0.00:W Thallium OOOWN 

003728 o.ooou 0.042TB 0035•8 0.02278 00238 Vanadium o 036Pa 

0.107J 0.15:JBJE Zinc o 1n1: 0. 7P8E 1.0BE O.OBPIIE 0. IIOE 

Volatile Oroanics luall) 

Acetone 

Carbon Tetrachloride 

1 1-Dichloroethane 

1, 1-Diehloroethvtene 

1,2-Dichloroethene ltotan 

1,2-Diehloropropane 

Ethvtbenzene 

Methvtene Chloride 

Tetrachloroethene 

Toluene 

1 , 1 , 1-T richloroetha ne 

T richloroethene 

Xylenes 

NA s Nol Analyzed 

MW/123/702612/T ABLE 1 OA 

•f-:•·•:❖:=•••••<N• 

7J 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

p 

2J 

5U 

' ..... •: :---:❖·•·-:-·-:-: 

IOU 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

:,:,•,:,:.;:•,:,•,·,•,·,·-:-· .. , 

IOU 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

5U 

5 

5U 

5U 

... ·. ·.·.•,•·❖ ❖'•'· ·:-~·-·-~·«· :-:-. .-,:.·. ❖---❖-;.···-.· ............. -.··❖•;•,•··❖:-·-❖ • 

II 12U 10U 5U 

5U 5U IOU 5U 

41 17 18 4J 

5U 5U IOU 5U 

:MWrmimr 30 51 5U 

5U 5U IOU 5U 

5U 5U 10U 

5U 1J 10U 5U 

5U 10U 5J 5U 

5U 5U 10U 5U 

0.0613 0.02488J8 

4.138 2378 

0002UJN 0.0016BUNW 

0.008U o.oow 
7.28J 7,4gJ 

0.002U 0.003U 

0.037PB 0.0104BJ 

0 171J 0.0404 
' .. •::::,:::,::•.:,: ;::~::--·:/ 

12U IOU 

5U 10U 

4J 5J 

5U 

5U IOU 

5U IOU 

5U 10U 

5U IOU 

10U 

5U IOU 



I 
I Table 8, Continued. 

I lnorganics IITlQ/ll 

Aluminum NA NA 

I Antimony 0.016UN 0.017U <0.06 <0.06 390/JN 0 .016UN 0 .016UN O.OITUN 

Arsenic <0.G10 <0.010 

Barium 0.218 0 .269 0.101 0559 2!16 0. 7!16B 0 ,1598 0472 

I 
Bervllium O.OOIU O.OOIU <0.005 <0.005 o.oo,u O.OOIU 

Cadmium O.OOJU o.oow <0.005 <0.005 3.0U O.OOJU O.OOJU 0.00258 

Calcium 263 340 NA NA 401 !I0,2 193 1,000 

I 
Chromium 0.0181J 0.0156 <0.005 0.0247 12.7 O.OO(jUJ 0.0116.J 0 .0.585 

Cobalt <0.010 O_OO(jUJ 

Coooer 0.0321 0.0906 <0.010 0 .160 53.3 0.0022BJ 0 .0238BJ 0 .51 

Cvanide (amenable) <0.010 <0.0 10 <0.010 <0.010 <0.010 NA <0,010 <0.010 

I Cyanide (total) O.OtOU 0.010/J NA NA o.o,ou NA 0.0IOU O.OIOU 

Iron NA 0.0343BU 

Lead 0.OO!I08 0.002UNJ 

I 
Magnesium !I0.8 65.7 NA NA 114 • 27 45 342 

Manqanese NA NA 

Mercurv 0.002UN 0.00020 <0.0002 0 .00020 0 .0002UN O.OOOWN 0.000~ 

Nickel 0.0.588 <0.010 0.052 0 .015UJ 

I Potassium 2.518U 3.548 NA NA 3.74B l .598U 24!IOBU 3.578 

Selenium 0.0015BWNU 0.00348 <0,005 0,0075 0.00298WNJ O.OOIUN 0 .00218WNU 0.0075 

Silver 0.002U 0.0121 <0.010 <().0,0 0008U 0.002U 0.002U 0.0467 

I 
Sodium 7.49.J 8.79 NA NA 9.13J 8.35J 8.25J 6.53 

Thallium 0.003U 0.002U <0.0 10 <0.010 0.002UWN 0.003UW 0.00JUW 0.002UN 

Vanadium 0.0174BJ 0 .0208 <0.0 10 0 .0289 0.02678 o.ooou 0.00!16BJ 0.0638 

I 
Zinc 0.0769EJ 0.0044E 0 ,0119 0.345 0.165.J 0.00348EU 0.06!16EJ 0 .256E 
:•; ::: : : : :: : : ::. ::: .-~-•• _. •. . .. _._' _. ,•,•:':".'?:.v;.i;i,. ~:.::: .:: .~.::: ·.:::. ~. ·::: · 

Volatile Orqanics (uQn) 

Acetone IOU IOU NA <!JOO 500U NA IOOOU IOU 

I 
Carbon Tetrachloride IOU 5U NA NA 

1 1-Dichloroethane 5U NA 

<250 250U 

103J 1!IOJ 

<250 2500 

NA 

1 1-0ichloroethvlene 5U NA NA 

,ooou 5U 

136.J 5U 

!OOOU 5U 

1,2-Dichloroethene (total\ IOU 5U NA NA 2500 NA 1000U 5U 

I <250 250U 

<250 2500 

1.2-Dichlorooron::ine IOU 5U NA NA 

Ethylbenzene IOU 5U NA NA 

!OOOU 5U 

1000U 5U 

Methylene Chloride IOU 5U NA <250 2500 NA 1000U 5U 

I 
Tetrachloroethene IOU NA NA 

Toluene IOU 5U NA <250 2500 NA IOOOU 5U 

1, 1, 1-Trichloroethane 73 4J NA NA 

I 
Trichloroethene NA NA 

Xv!enes IOU 5U NA <250 2500 NA 

I NA : Not Mal)'Z-.l 

I 
I MWti23/7026nfTABLE10A 

I 



I 
I Table 8, Continued. 

I 
NA NA 

I Arsenic 

0.017UN <O.~ 

O.QOeUN <0.010 

<0,06 

,o(/_010 

Barium 0.5211 o.~:H 0.307 

I 
Be Hum 

Cadmium 

Calcium 

0.001U <0.005 

0.CI02U <0.005 

1170 NA 

<0.005 

<0.005 0,003/J 

NA J/17 

0.OOJU 

82.2 275 

0.OOJU 0.002U 0.OOJU 0.002UB 

I 
Chromium 0.0313 <0,00., 

<0.010 

<0.010 

0.0385 0.0182 0.f)O&JJ 

O.OMUJ 

0.234 0.2JJ o.~ 0.002U 0.0IXS2J 0.1'12 0.0780.J 

amenable <0.010 NA <0.010 

NA I Iron 

I <0.0002 

<0.010 0.015UJ 0.04SlJ 0.01552 00M&J 

I Potassium 

Selenium 
NA 

0 . .25CISM <0,005 

J .068 

0.002UWN 

1.l}PBU 2.53BU 

0.00tflBWM.J 0.002BWNU 

.5.53 J.050BU 

0.00408S 0.OOZ2BINMJ 0.COG6B 

Sliver 0.002U <0,010 0.02JJ 0.002U 0.01'17 0.002/J 0.002U 0.00a4B 

I Sodium 7.53 NA 

Thalium 0.002/JN 

U2J 

<0.01 

Vanadium 0.030 <0.010 

5.'17J 5.'IBJ 

0.OOJU O.OOJUW 

O.OOW O.~BJ 

5./H 8.1&.J 5.111E 

0,002U 0.OOJU 0.002UW 

0.053! 003,I/ISBJ 0.038PBJ 

I 
<0.010 0.00J2BEU 0.100EJ 0. 1(/g,J 0.22:'IE 0.1tuEJ 0.200.J 

Acetone 10/J <1,000 2000/J NA 1000/.J IOIJ 5J 12DU 

I 
Carbon Tetrachloride 5U NA ,ooou NA 

1 . 1-Dichloroethane 5U NA 

NA 

<500 1000/.J 

1000/J 

NA 

NA 

10U 

100 

10U 

1000/.J 5U 

1000/.J 5U 

1000U 5U 

51.J NA NA 1000U NA 1000U !JU IOU 

I !JU NA 1000U NA 

NA 1000/.J 

10/J 50U 

NA 

,ooou !',(J 

1000U 5U fOU ,OU 

5U NA NA 1000U 2J 

I Tetrachloroethene 

Toluene 5 NA <SOO 1000/.J 

1 1 1-Trichloroethane 0.BJ <500 IOOOU 

1000/J 1J 

1000U 4,1/ 

NA 

NA 

NA 

10U 50(} 

I 
Trichloroethane NA NA 50U 

X es SU NA <500 1000/J NA 1000U 5U 10U 

I NA ~ Not A""lyzed 

I 
I MW/1231702612/T ABLE10A 

I 
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Anlimon 

Arsenic 

Barium 

Be lium 

Cadmium 

Calcium 

Chromium 

amenable 

total 

Potassium 

Selenium 

Silver 

Sodium 

Thamum 

Vanadium 

Volatile 

Acetone 

Carbon Tetrachloride 

1 , 1 -Dichloroethane 

1 , 1-Dichloroelh 

Toluene 
1, 1, 1 • Trichloroethane 

Trichloroethene 

X nes 

NA : Nol Analyzed 

MW 1123/7026f2/T ABLE1 OA 

Table 8, Continued. 

O.OITUN 

.. ~~w 
0.473 0,f,f2 

O.OOIU .'W O.OOIU 

0,002U 0.002U 0.002/J 

43 1!11.3 180 153 

0004U 0.CXJ8JJ8 

0.004U O.OOSIJJ 

o.ooou 0.014/fUS 

<tl.010 <tl.010 

O.OOOWN (/.00051NJ 0.0002U/II 0.0002U 0.00033N 0.0002U o.ooow 0.000$.fNJ 

O.o«JJ O.<XIS&J 0.077,fJ 0.011:JB O.OIIUJ 0.0417 0.~8 0,0402J 

2.38BJ S.47J 4.13BJ f.838 2. fJBJ 2.1TB 2.888 2.78SJ 

0.00IUW o.~ O.OO!SU O.OOJU o.oo,u 0.003U 0.003U O.OOIUW 

O.OOJU O.OOJU OOOJU 0.002U 0.003U 0.002U 0.002U 0.003U 

!S.,f,fE 7.'4E O.~ J,U 2P.3E 31.2 JO.fl 20.3E 

0.002U 0.002UW 0.002UW 0.002UN 0.002U O.OOW/11 0.0021.JN 0.002U 

0.1)231BJ 0.0308.J 0.02JB8J 0.004U 0.004UJ 0.0378 0.03578 . 0.025'8.J 

0.1SIJ 0.0002BE .0.023(/J 0.201E O.OB02J O.~ 0.234E 0. 107J 

sou 18U 27V 8J IOU IOU 10/J IOU 

IOU 200 SU IOU SU SU IOU 

2J so !5IJ IOU SU SU IOU 

IOU SU IOU SU SU IOU 

IOU 20U SU IOU SU SU IOU 

,ou 20U SU 10U SU SU ,ou 
IOU 20U SU ,ou SU SU IOU 

20U SU ,ou SU SU ,ou 
20U " mm JIU 

IOU 

SU IOU SU 

!5IJ 10U 

!SOU IOU 20U SU IOU 

0.4~ 

0.001U 

0,002U 

164 

O.OOO'lU 

0.0201J8 

2.4BJ8 

O.OOIUW 

0.003U 

28.4E 

0.002U 

0.0207BJU 

.0853.J 

IOU 

IOU 

IOU 

IOU 

1(/IJ 

1(/IJ 

10U 

IOU 

38V 

IOU 



I 
I Table 8, Continued. 

I lnoraanics Ima/I\ 

Aluminum 

I Antimony o.01eu 0.035<JN 0.016UN 0.016UN O 035UN 0.0"'-IN 0035<JN 0.035<JN 0.024UN 

Arsenic 0.002UN 

Barium 0.006428 0.1028 0.04998 0.1478 0.0968 O.OP428 O.OP428 0.1178 0.1708 

I 
Beryllium 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 0.001U 

Cadmium 0.002U 0.002U 0.OOJU 0.00JU 0.002U 0.002U 0.002U 0.002U 0.002B 

Calcium ISO 181 148 XJ3 142 128 232 

I 
Chromium O.OOJU .0163 0.006UJ 0.020J 0.004U 0.004U 0.004U 0.00548J 0.0186UJ 

Cobalt o.006U o.0128 o.006UJ Mi~1.m:rn:: 0.005UJ 0.005U 

Coooer 0.004U 0.0412 0.0098J 0.037J 0.0078BU O.OOJU 

Cyanide (amenable) <0.010 <0.010 <0.010 <0,010 <0.010 <0.010 <0.010 <0.010 <0.010 

I Cyanide (total) 0.010/J 0.010U 0.010U 0.010U 0.010/J 0.010/J 0.010/J O.OIOU 0.010UN 

Iron 13 

Lead 0.0043W 0.249 o.00321'/J t.x,~~H o.00128u o.oow o.006, o.0045U w:M.Willin, 

I 
Macinesium 26.6 62.8 46.8 81.6 44.2 JS.8 44.1 4(),7 135 

Mancianese 

Mercury 0.0002U 0.0002U 0.0002UN 0.0002U 0.0002UN 0.0002UN 0.0002UN 0.0002UN 0.00033N 

Nickel 0.008U 0.0401 0.0822J t~f!lllilW¥. 0.018UJ 0.018U o.oeSJJ 

I . Potassium 2.258 2.648 3.828J 5.P4J 

Selenium 0.002U 0.001U 0.001UW 0.00128WNUJ 

0.8928U 2.828U 

0.001BNU 0.001UWl>J 

3.228J 2.n8 3.0PSJ 

0.001U 0.001U 0.001U 

Silver 0.001U 0.003U 0.002U 0.002U O.OOJU 0.003U O.OOJU O.OOJU 0.003U 

I Sodium 25.7 28 9.29E 16.1 

Thallium 0.002U 0.002U 0.002UW 0.002UWN 

15.1J 17,QJ 

O.OOJUW O.OOJUW 

6.26E 5.99E 8.0E 

0.002UW o.ooww o.ooww 

Vanadium 0.006U 0.01648 0.006U 0.01448J 0.004UJ 0.004U 0.004UJ 0.004UJ 0.01748UJ 

I 
0.0566J 0.0234 0.17JJ Zinc 0.01728 0.103 0.0565EJ 0.614EJ 0.289J 0.46PJ" 

Volatile Oraanics (uam 

Acetone IOU fOU 7J fl.I IOU 10U 500/J 1051U 15U 

I 
Carbon Tetrachloride 5U IOU IOU 10/J 

1, 1-Dichloroethane 5U 10U IOU 10/J 

1 , 1-Dichloroethvlene 5U 10U IOU IOU 

10/J 10U ! OU 

2J 1J 

500/J 1000U 

138J 817J 

500/J 1000U 

IOU 

IOU 10U IOU 

I 
1,2-Dichloroethene (totall 5U 10U IOU IOU 

1,2-Dichloroprooane 5U 10U IOU IOU 

Ethvtbenzene 5U !OU 10U IOU 

500/J 1000U 

500/J 1000U 

500U 1000U 

2J 2J IOU 

IOU IOU IOU 

10U 10U 10U 

Methylene Chloride 5U fOU IOU IOU 10U IOU 500U 1000U 10U 

I T etrachloroethene 19 IOU IOU 

Toluene 5U fOU IOU IOU 

10/J 10U 10U 

10U 10U 500U IOOOU 3J 

1, 1, 1-Trichloroethane 5U 10U !OU !OU I J 1J IOU 

I 
Trichloroethene 5U 11 IOU !OU 

Xvtenes 5U 10/J 10U !OU 

10U !OU 

IOU 10U 

IOU 

1J 

I NA : Not Anal:;zed 

I 
I MW/123/702612/T ABLE 1 OA REVISED 6194 

I 



I 
I Table 8, Continued. 

!l&;~;:;;; PGP-6 PGP-6 PGP-7 PGP-7 PGP-7 PGP-8 PGP-9 PGP-10 

02/24193 02/24193 02/24193 02/24193 02/24193 02/26193 02/24193 03/02/903 

I 18.~20.0 ~27 1~15 19-21 24.5-26.5 

o,ww %\llol ,. 

I 0.024U1'1 

Arsenic 0.002UNJ 

Barium 0.1248 011•8 0.1428 0.1318 0.,2,a 0.1108 01478 0.1188 0.1118 

I Be Hum 0.00,U ooo,u 0.001U 0 oo,u 0.0011) O.OOIU OC/OIU O.OOIU 0.00IU 

Cadmium O.C/02U 0.00238 0.002/.J 0,0011) 0.0021) ooozu 0Cl02U 0.002U 0.002U 

Calcium Jao 2P2 .,,, 2J2 230 1SP 287 2GP 211 

I 
Chromium 0.01f4UJ 0.02W 0.0'02J O.Of33UJ 0,00188UJ 0.005181JJ 0.01JJ O,Of28JIJ O~MIJJ 

Cobalt 0.00,U 01)()748 

0.027J 

<b.010 <0.010 <0.010 <0.010 

I 0.0IOUN 0.010UN 

Iron 2.~·uJ P.61/"J 

O.OOJ7 0.013.!S 

I 
O.OPW 00,n/8 0.038J 0.027W O.O!AaJ 0.()271JJ 0.027W 

I Potassium J~S 1.'1J J~ 2.'4.J8 21JJ8 3608.I 3.3'8.J f P78J ,.,.BJ 
Selenium 0,0011/WNJ O.CJOl58NJ 0.001UWN 0.00168UJ 0,0011JHJ O.OOIUNJ 0.001 JEtNUJ .002PBWMJJ 0.001UWNJ 

Silver O.OOJIJ 0.003/J 0.00.!U 0.00.W 000.JUB O.OOJU 0.003/J O.OOJU O.C/03U 

I Sodium 11.U PP2J G•~ I .Tfl.J 8,P7J 10.6J I .J.!J 12.'J 1S.1J 

ThaNium 0.002/JWN 0.002VWN O.<Xl2UWN 0.002UWN 0.0021/WN 0.002f.JH O.OOZUN 0.002UN 0.002UH 

Vanadium 0.01878W 0.0212BJ 0.01B2BUJ O.Ot8JBJ 0.0122BIJJ 0.004UJ 0.012'8UJ 0.0105BUJ 0.0fGfSW 

I 
Zinc 0 IGO'J 0.305'J 0.22'"J O.OIS7'J 0.178"J 0.()64•UJ 0.01,rw 

:;.'.::.;:•::,;::,•,:--..: <, :,:. !' •• ~.{.• Y/ '".:--, ............. . -.❖ :-·• •❖ : ❖.•:• ·, •::;:--: :. -:.:;.:-,,:,: 

Volatile 
Acetone IZU IOU 1/SU fJ(J 1JU IOU IOU IOU IOU 

I 
Carbon Tetrachloride IOU IOU IOU IOU IOU IOU 10U 10U ,ou 
1 1-Dichloroethane IOU 2J 10U 10/J ,ou IOU 10U 1(/(J 

1, 1-Dichloroel 10U IOU IOU ,ou IOU IOU IOU IOU 

2J •2 ,ou 10U ,ou 10U IOU IOU 

I ne 10U ,ou fOU 10U 10U 10IJ IOU IOU 10U 

Et IO(I IOU IOU IOU fOU IOU ,ou ,ou IOU 

Chloride 10U IOU IOU 10U IOU ,ou 2J IOU 

I T etrachloroethene ,ou 10U IOU fOU IOU IOU IOU IOU 

Toluene ~ 10/J IOU 10IJ IOU IOU IOU 

1.1 1-T richloroethane 2J 2J 15 

I 
10U IJ 10IJ 

2J 10/J IOU ,ou 

I NA: Nol M•lyzed 

I 
I MW/1 nr7rJ26/2/T ABLE10A rlMMd10$4 

I 



I 
I Table 8, Continued. 

I 
I Antimon 

Arsenic 0.002JJ/IIJ 0,00618 0002U 0.002U 0.00308 0.00418 0.002U 0.006.58 

Barium O.OIIP7S 0.IH8 0.07P2B O.Oll7PS 01258 0.120J 00787 01178 

I ium 0.00IU 

cadmium 0,002U 

O.OOIU 0.00IU 

O.OOJU 0.00JU 

O.C/OIU O,OOIU 0.001V 0.001U 0.0018 

0.00:JU 0,00.,U 0.004U 0.004U 0.004U 

Calcium 271 493 1P7 140 2fJ 2JOJ fJOJ ..,.., 

I 
0J)107W 

0.005U 

0.027&1 

0.02J7U o.oom 

0.OJl2 O.OOll78 

0.0007U 002351.J 0 ,OOl2B 0.()(J(JIJ 

o.ooeu O.OOll/J 0.00f/U O.OOOU 

O.ot04B 0.0351 0.02.JUJ 

<D.010 <D.010 <0.010 <0.0,0 <D.010 <D.010 <D.010 

I 0.0,0IJ 

2.a5U 

O.OIOU 

2.3511 

I 
I Potassium 

selenium 

0.o.JOl8J O.OJ148 0.02006 0.007U 

2.0l&J 8.02 1.548 2.008 

O.OOIU/1/J 0.002JJ 0.002(} 0.002(} 

O.OJT.58 

1.128 

0.002U 

0.142 0.01(158 

5.73 2.ltJB 

D.002U 0.002118 

0.012U 0.124 

2.-"8 3.'48 

0,00348 0.()()21.J 

Silver 0,00.,U 0.007U 0.007V 0.007U 0.00711 o.ooou 0.()(J(JIJ o.ooau O.ootl/J 

I Sodium 

Thallium 

15 It f.5.2 16.ltU 27.P 

0.002UN 0.002/J 0.002U 0.002U 

11.4U 

D.002U 

30.7 235.J 

0.002U 0.002V 

23.5.J 11.8 

0.002U 0.002.58 

Vanadium 0.01448UJ 0.00a48 O.OO!JU 0.°""1 0.00688 0.0506 0.01148 O.OOltU 0.04128 

I 0.078T'tl.J 0.160/J 0.377 0.063(} 0.181U 0 BPI 0.03P7W 0.0145W 0.350 

Acetone OJ IOU 7J IOU IOU IOU IOU 

I IOU IOU IOU IOU 

IOU IOU IOU IOU 

IOU 12U 

IOU 12U 

12U .5U 

12U !JU 

IOU IOU 10U IOU 

IOU IOU IOU IOU 

IOU IOU IOU IOU 

IOU IOU I 
,ou IOU 

IOU ,ou 
10U IOU I Tetrachloroethene 

Toluene 
1, 1 1-Triehloroethane 13 10U 

IOU IOU 

IOU IOU I T riehlotoethene 
X enes 

I NA" Nol Analyzed 

I 
I 
I 



I 
I 

•• 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9. Summary of Redevelopment Activities, Unit D Monitoring Wells. 

Well Elapsed Flow Rate Volume 

No. Date Time (min.) (GPM) (gal.) 

MW-23 29 July 92 31 3.3 
60 4.0 

07 Jan. 93 70 2.0 

16 Feb. 93 90 3.0 

MW-25 29 July 92 32 1.5 
16 1.7 

71 2.0 

07 Jan. 93 25 2.5 
115 2.0 

16 Feb. 93 145 2.5 

IT-1A 29 July 92 36 0.7 

52 0.8 

07 Jan. 93 70 0.8 

16 Feb. 93 180 0.8 

GPM- Gallono p•r Minute 

JDSfTabh11A;wk1 

Total 

Volume 

102 

240 342 

140 140 

270 270 

752 

48 
27 

142 217 

63 

230 · 293 

363 363 

873 
25 
42 67 

56 56 

144 144 

267 
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Table 10. RFI Ground Water VOC Screening Analytical Results 

SGP- 9 SGP-10 SGP-11 

1 , 1- Dichloroethane <1.0 <1.0 <1.0 

1 , 1, 1-Trichloroethane 32.8 <1.0 44.2 

Tetrachloroethene 53.7 <1.0 8.0 

Trichloroethene 63.8 <1 .0 133.9 

SGP-15 SGP-16 SGP-17 

1 , 1-Dichloroethane <1 .0 18.0 14.3 

1, 1 , 1-Trichloroethane 25.8 195.6 103.4 

Tetrachloroethene 136.5 <1.0 5.5 

Trichloroethene 53.1 812.3 544.7 

SGP-21 SGP- 22 SGP-23 

1 , 1-Dichloroethane <1.0 <1.0 <1 .0 

1 , 1 , 1-Trichloroethane 45.4 <1.0 <1 .0 

Tetrachloroethene 20.4 <1 .0 <1 .0 

Trichloroethane 43.5 <1 .0 <1.0 

SGP-27 SGP-28 SGP-29 

1 , 1- Dichloroethane <1.0 <1.0 <1 .0 

1, 1, 1-Trichloroethane <1 .0 <1 .0 11 .8 

Tetrachloroethene <1.0 <1 .0 44.9 

T richloroethene <1.0 <1 .0 <1 .0 

1\11 , .. uttt ,epori.d In unho ot Par,, Per Billion (PPB) (or ugfi). 

JDBfT able 1 2. wt 1 

SGP-12 SPG-13 SGP-14 

4.7 8.0 <1.0 

57.2 99.3 3.7 

<1.0 <1.0 10.9 

319.2 397.7 13.6 

SGP-18 SGP-19 SGP-20 

<1.0 <1.0 <1.0 

21 .2 <1 .0 30.4 

<1.0 <1.0 <1 .0 

107.2 <1.0 271 .4 

SGP-24 SGP- 25 SG'P- 26 

<1.0 <1.0 <1.0 

17.8 <1 .0 35.1 

<1 .0 <1.0 <1.0 

113.7 <1 .0 161.9 

SGP-30 SGP-31 SGP-32 

<1.0 71.2 <1.0 

16.1 538.5 <1.0 

48 1235.1 <1 .0 

<1.0 <1.0 <1.0 

REV1SED 6193 



- - --------------
ALTERNATIVE 2: MONITORING 

ESTIMATED CAPITAL COSTS 

Project Na.me: 
Project No.: 

Amphenol Corp. / Franklin Power Products 
07026.08 

Costs include installation of additional groundwater monitoring wells required to sample impacted off-site groundwater along Forsythe Street. 

Assumptions: 
( 1 ). Three monitoring wells will be required. 
(2). Monitoring wells will be flush mount type. 
(3). Total monitoring well depth is 18 feet. 
(4). Monitoring wells will be 4-incb diameter with 3-foot stainless steel screen and stainless steel casing. 
(5). All work will be done under Level D protection. 

SHIPPING FOR THIS PROJECT(%): 
(cost of shipping equipment to site as a percentage of total equipment cost) 

ENGINEERING FOR nus PROJECT(%): 
(estimate of engineering costs is based on total installed cost) 

CONSTRUCTION MANAGEMENT FOR THIS PROJECT(%): 
(estimate of construction management costs is based on total installed cost) 

CONTINGENCIES FOR TIIlS PROJECT {%): 
(based on total installed cost) 

Unit costs for certain items presented in this estimate taken from 1995 Means Construction and ECHOS Environmental Restoration 
cost estimation catalogs. Other costs presented in this estimate based on vendor quotes or past experience. 

bpg c:\lraoklin\AL TICAP.XLS Page I of 3 
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-------------------
.. i'\;::c; 'rri:cer•i:', '< 

l. Monitoring Well Installation 

(1). Mobilization/Demobilization LS 1 $430 $430 $825 $825 $1,255 

(2). Crew Per Diem Expenses DY 3 $0 $0 $95 $285 $285 

(3). Mud Drilling (4" diameter borehole) LF 54 $6.40 $346 $12.30 $664 $1,010 

(4). Filter Pack LF 9 $14.74 $133 $2.15 $19 $152 
(5). Concrete Surface Pad EA 3 $3.50 $11 $1.50 $5 $15 

(6). Grout LF 45 $1.67 $75 $0.00 $0 $75 
(7). Bentonite Seal EA 3 $60.37 $181 $12.07 $36 $217 
(8). Drums for Well Cuttings EA 3 $53.00 $159 $0.00 $0 $159 
(9). Manhole Cover EA 3 $78.00 $234 . $26.82 $80 $314 

(10). Well Casing LF 45 $43.72 $1,967 $2.15 $97 $2,064 

(l l). Well Screen LF 9 $52.86 $476 $2.15 $19 $495 
(12). Move Drill Rig EA 2 $25.84 $52 $13.40 $27 $78 
(13). Decontamination EA 3 $8.00 $24 $45.00 · $135 $160 
(14). Drum Disposal EA 3 $0.00 $0 $50.00 $150 $150 

2. Monitoring Well Development 

(1). Equipment Rental WK l $427.00 · $427 $0.00 $0 $427 
(2). Drums for Purge Water EA 3 $53.00 $159 $0.00 $0 $159 
(3). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 

3. Professional Oversight 

( 1). Field Technician HR 32 $0 $0 $50.00 $1,600 $1,600 

(2). Hydrogeologist HR 16 $0 $0 $80.00 $1,280 $1,280 

4. Institutional Controls 

(1). Deed Restrict/Entry Permit Recom'd LS 1 $0 $0 $5,000 $5,000 . $5,000 

bpg c:\franklin\AL T2CAP.XLS Page 2 of 3 313195 



-----------
SUBTOTAL 

bJII c:\franklin\ALT2CAP.XLS Page 3 of 3 

-------
$4,700 

. SUBTOTAL: 

SHIPPING: 
ENGINEERING: 

$10,400 

CONSTRUCTION MANAGEMENT: 
CONTINGENCIES: 

TOT AL (CAPITAL COSTS): 

$ 15,100 

$15,100 

$500 
$3,000 
$1,500 
$3,000 

$23,100 

3/3195 



- - - - - - - - - - - - -
AL TERNA Tl VE 2A: MONITORING; ICM 

ESTIMATED CAPITAL COSTS 

Project Name: 
Project No.: 

Amphenol Corp./ Franklin Power Products 
07026.08 

Costs include installation of additional groundwater monitoring wells required to sample impacted off-site groundwater along Forsythe Street. 

Assumptions: 
(1 ). Three monitoring wells will be required. 
(2). Monitoring wells wilt be flush mount type. 
(3). Total monitoring well depth is 18 feet. 
(4). Monitoring wells will be 4-inch diameter with 3-foot stainless steel screen and stainless steel casing. 
(5). All work will be done under Level D protection. 
(6). ICM air stripping system is in place and operational. 

SHIPPING FOR THIS PROJECT(%): 
(cost of shipping equipment to site as a percentage of total equipment cost) 

ENGINEERING FOR THIS PROJECT(%): 
(estimate of engineering costs is based on total installed cost) 

CONSTRUCTION MANAGEMENT FOR THIS PROJECT(%): 
(estimate of construction management costs is based on total installed cost) 

CONTINGENCIES FOR THIS PROJECT (% ): 
(based on total installed cost) 

Unit costs for certain items presented in this estimate taken from 1995 Means Construction and ECHOS Environmental Restoration 
cost estimation catalogs. Other costs presented in this estimate based on vendor quotes or past experience. 

bl-'8 c:\fruiklinv\L TIA CAP.XLS Page I of 3 
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- - - - - - - - - - - - - - - - -
Estimated Ca ital Costs - Alternative 2A: Monitorin ; ICM 

:1 

' ,I 

j:'111 ~ ,,t • l.-1,i1j1 

11111 r rrotat 1· 
l,1·1 ,,,1," · Installed

1 

·:Exte~ded 
·.;1, 

Price Price <· 

1. Monitoring Well lnsta1lation 

(1). Mobilization/Demobilization LS I $430 $430 $825 $825 $1,255 
(2). Crew Per Diem Expenses DY 3 $0 $0 $95 $285 $285 
(3). Mud Drilling (4" diameter borehole) LF 54 $6.40 $346 $12.30 $664 $1,010 
(4). Filter Pack LF 9 $14.74 $133 $2.15 $19 $152 
(5). Concrete Surface Pad EA 3 $3.50 $11 $1.50 $5 $15 
(6). Grout LF 45 $1.67 $75 $0.00 $0 $75 
(7). Bentonite Seal EA 3 $60.37 $181 $12.07 $36 $217 
(8). Drums for Well Cuttings EA 3 $53.00 $159 $0.00 $0 $159 
(9). Manhole Cover EA 3 $78.00 $234 $26.82 $80 $314 
(10). Well Casing LF 45 $43.72 $1,967 $2.15 $97 $2,064 
(11). Well Screen LF 9 $52.86 $476 $2.15 $19 $495 
(12). Move Drill Rig EA 2 $25.84 $52 $13.40 $27 $78 
(13). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 
(14). Drum Disposal EA 3 $0.00 $0 $50.00 $150 $150 

2. Monitoring Well Development 

(1). Equipment Rental WK 1 $427.00 $427 $0.00 $0 $427 
(2). Drums for Purge Water EA 3 $53.00 $159 $0.00 $0 $159 
(3). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 

3. Professional Oversight 

(I). Field Technician HR 32 $0 $0 $50.00 $1,600 $1,600 
(2). Hydrogeologist HR 16 $0 $0 $80.00 $1,280 $1,280 

4. Institutional Controls 

(1). Deed Restrict/Entry Penn it Recom'd LS 1 $0 $0 $5,000 $5,000 $5,000 

bpg c:\franltlin\AL T2ACAP.XLS Page 2 of 3 3/3/95 
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SUBTOTAL 
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------
$4,700 

SUBTOTAL: 

SHIPPING: 
ENGINEERING: 

-
$10,400 

CONSTRUCTTON MANAGEMENT: 
CONTINGENCIES: 

TOT AL (CAPITAL COSTS): 

Page 3 ol 3 

-
$15,100 

$15,100 

$500 
$3,000 
$ 1,500 
$3,000 

$23,100 

3/31'9.S 
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ALTERNATIVE 3: MONITORING; ICM; GROUNDWATER SPARGING AND SVE 

ESTIMATED CAPITAL COSTS 

Project Name: 
Project No.: 

Amphenol Corp. / Franklin Power Products 
07026.08 

Costs include installation of additional groundwater monitoring wells required to sample impacted off-site groundwater along Forsythe Street. 
Costs also include installation of air sparging wells, SVE wells, and associated equipment. 

Assumptions: 
( l). Three monitoring wells will be required. 
(2). Monitoring wells will be flush mount type. 
(3). Total monitoring well depth is 18 feet. 
(4). Monitoring wells will be 4-inch diameter with 3 foot stainless steel screen and stainless steel casing. 
(5). All work will be done under Level D protection. 
(6). Twenty-two air sparging wells will be installed; five SVE wells will be installed. 
(7). Total sparging well depth is 26 feet; total SVE well depth is IO feet 
(8). Sparging wells will be 2-inch diameter with 2-foot stainless steel screen and stainless steel casing. 
(9). SVE wells will be 4-inch diameter with 5-foot PVC screen and PVC casing. 

(10). Air sparging and SVE wells will be on rotating operation to limit size requirements of blowers. 
(11). No control of SVE system vapor emissions is included. 
(12). ICM air stripping system is in place and operational. 

SHIPPING FOR THIS PROJECT(%): 
(cost of shipping equipment to site as a percentage of total equipment cost) 

ENGINEERING FOR IBIS PROJECT(%): 
(estimate of engineering costs is based on total installed cost) 

CONSTRUCTION MANAGEMENT FOR THIS PROJECT(%): 
(estimate of construction management costs is based on total installed cost) 

CONTINGENCIES FOR THIS PROJECT(%): 
(based on total installed cost) 

Unit costs for cerrain items presented in this estimate taken from 1995 Means Construction and ECHOS Environmental Restoration 
cost estimation catalogs. Olher costs presented in this estimate based on vendor quotes or past experience. 
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Estimated Ca ital Costs -Alternative 3: Monitorin ; ICM· Groundwater S 

' e! 0 

l,l:;;1f 
Bquip't/1'.fat1 Labor TotaV-1": 

~ ,':'l l_,1 ,,, 

ITEM Extended , Extended Installed .. ' 

UNif Price # WORK ITEM Price · Price Price 

1. Monitoring Well Installation 

(1). Mobili1,ation/Demobilization LS l $430 $430 $825 $825 $1,255 
(2). Crew Per Diem Expenses DY 3 $0 $0 $95 $285 $285 
(3). Mud Drilling (4" diameter borehole) LF 54 $6.40 $346 $12.30 $664 $1,010 
(4). Filter Pack LF 9 $14.74 $133 $2.15 $19 $152 
(5). Concrete Surface Pad EA 3 $3.50 $11 $1.50 $5 $15 

(6). Grout LF 45 $1.67 $75 $0.00 $0 $75 
(7). Bentonite Seal EA 3 $60.37 $181 $12.07 $36 $217 
(8). Drums for Well Cuttings EA 3 $53.00 $159 $0.00 $0 $159 
(9). Manhole Cover EA 3 $78.00 $234 $26.82 $80 $314 
(10). Well Casing LF 45 $43.72 $1,967 $2.15 $97 $2,064 
(11). Well Screen LF 9 $52.86 $476 $2.15 $19 $495 
(12). Move DriJJ Rig EA 2 $25.84 $52 $13.40 $27 $78 
(13). Decontamination EA 3 $8.00 $24 $45.00 $135 $ 160 
(14). Drum Disposal EA 3 $0.00 $0 $50.00 $150 $150 

2. Monitoring Well Development 

( l ). Equipment Rental WK 1 $427.00 $427 $0.00 $0 $427 
(2). Drums for Purge Water BA 3 $53.00 $159 $0.00 $0 $159 
(3). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 

3. Professional Oversight 

(1). Field Technician HR 32 $0 $0 $50.00 $1,600 $1,600 
(2). H ydrogeologist HR 16 $0 $0 $80.00 $1,280 $1,280 

4. Institutional Controls 

(I). Deed Restrict/Entry Pcmtil Recom'd LS $0 $0 $5,000 $5,000 $5,000 
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5. Air Spargiog Wells 

(I). Crew Per Diem Expenses DY 11 $0 $0 $95 $1,045 $ 1,045 

(2). Mud Drilling (r diameter borehole) LF 572 $4.90 $2,803 $1 l.60 $6,635 $9,438 

(3). Filter Pack LF 44 $8.50 $374 $1.50 $66 $440 

(4). Concrete Surface Pad BA 22 $3.50 $77 $1.50 $33 $110 

(5). Grout LF 528 $1.11 $586 $0.00 $0 $586 

(6). Beotonite Seal EA 22 $25.00 $550 $6.00 $132 $682 

(7). Drums for Well Cutlings EA 22 $53.00 $1,166 $0.00 $0 $1,166 

(8). Manhole Cover EA 22 $78.00 $1,716 $26.82 $590 $2,306 

(9). Well Casing (2" S.S.) LF 528 $19.30 $10,190 $1.69 $892 $11,083 

(10). Well Screen (2" S.S.) LF 44 $44.32 $1,950 $1.43 $63 $2,013 

(11). Move Drill rug EA 21 $25.84 $543 $13.40 $281 $824 

(12). Decontamination EA $10.00 $10 $60.00 $60 $70 

(13). Drum DisposaJ EA 22 S0.00 $0 $325.00 $7,150 $7,150 

6. SVE Well Drilling & Completion 

()). Crew Per Diem Expenses DY 2 $0 $0 $95 $190 $190 

(2). Mud Drilling (4" dinmeter borehole) LF 50 $6.40 $320 $12.30 $615 $935 

(3). Filter Pack LF 25 $14.74 $369 $2.15 $54 $422 

(4). Concrete Surface Pad EA 5 $11.70 $59 $2.80 $14 $73 

(5). Grout LF 25 $1.67 $42 $0.00 $0 $42 

(6). Bentonite Seal EA 5 $60.37 $302 $12.07 $60 $362 

(7). Drums for Well Cuttings EA 4 $53.00 $212 $0.00 $0 $212 

(8). 12" Manhole Cover EA 5 $l05.00 $525 $26.82 $134 $659 

(9). Well Casing (4" PVC) LF 25 $12.50 $313 $2.15 $54 $366 

(10). Well Screen (4" PVC) LF 25 $14.50 $363 $2.15 $54 $416 

(11). Move Drill Rig EA 4 $25.84 $103 $13.40 $54 $157 

(12). Decontamination BA 1 $10.00 $10 $60.00 $60 $70 
(13). Drum DisposaJ EA 3 $0.00 $0 $325.00 $975 $980 

7. Air Sparging Header Piping, Lateral Piping, Valves 

(1). Header Piping (6-incb) LF 775 $4.08 $3,162 $5.21 $4,038 $7,200 
(2). Lateral Piping (2-incb, 10 LF each well) LF 220 $1.45 $319 $5.46 $1,201 $1,520 

(3). Trenchlng/BackfiWCompaction LF 850 $0 $0 $5.50 $4,675 $4,680 
(4). Flow Monitoring Stations EA 22 $100 $2,200 $20.00 $440 $2,640 
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(5). Isolation Valves EA 22 $65 $1,430 $16.56 $364 $1,794 
(6). Throttling valves EA 22 -$65 $1,430 $16.56 $364 $1,794 

8. Air Sparging Blower and Accessories 

(1). Blower (250 CFM@ 10 PSIG) EA I $8,400 $8.400 $750 $750 $9,150 
(2). Suction and Discharge Piping (6-inch) LS 1 $500 $500 $500 $500 $1,000 
(3). Electrical Terminations LS so $0 $500 $500 $500 

9. Soil Vapor Extraction Header Piping, Lateral Piping, and Valves 

(1). Header Piping (6-inch) LF 625 $4.08 $2,550 $5.21 $3,256 $5,806 
(2). Lateral Piping (2-ioch) LF 60 $1.45 $87 $5.46 $328 $415 
(3). Trenching/BackfiWCompactioo LF 300 $0 $0 $5.50 $1,650 $1,650 
(4). Flow Monitoring S1.ations EA 5 $100 $500 $20.00 $100 $600 
(5). Isolation Valves EA s $65 $325 $16.56 $83 $408 
(6). Throttling valves EA s $65 $325 $16.56 $83 $408 

10. Soil Vapor Extraction Blower and Accessories 

(1). Blower (400 CFM @ 60" w.c. vac) EA $13,200 $13,200 $235 $235 $13,435 
(2). Suction and Discharge Piping (6-inch) LS $500 $500 $500 $500 $1,000 
(3). Electrical Terminations LS $0 $0 $500 $500 $500 

11. Enclosure 

(1). Wood Sided Storage Garage SF 80 $12 $960 $15 $1,200 $2,160 
(2). 8" slab on grade SF 80 $3.75 $300 $1.75 $140 $440 
(4). Signage EA 10 $30.00 $300 $20.00 $200 $500 

12. Utilities 

(I). Electrical Service to Enclosure LS 1 $500.00 $500 $1,500.00 $1,500 $2,000 

SUBTOTAL: $64,300 $52,200 $116,500 
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SUBTOTAL: 

SHIPPING: 
ENGINEERING: 
CONSTRUCTION MANAGEMENT: 
CONTINGENCIES: 

TOT AL (CAPITAL COSTS): 
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$116,500 

$6,400 
$23,300 
$11,700 
$23,300 
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ALTERNATIVE 4: MONITORING; ICM; EXCAVATION OF IMPACTED SOIL; ON-SITE AERATION 

ESTIMATED CAPITAL COSTS 

Project Name: 
Project No.: 

Amphenol Corp. / Franklin Power Products 

07026.08 

Costs include installation of additiona1 groundwater monitoring wells required to sample impacted off-site groundwater along Forsythe Street. 

Costs also include the excavation and on-site aeration of the soil. 
Excavated overburden will be replaced immediately; impacted soils will be replaced following treatment. 
Groundwater collected from the excavation will be staged, treated, and discharged lo the sanitary sewer. 

Assumptions: 
(l). Three monitoring wells will be required. 

(2). Monitoring wells wiJI be flush mount type. 
(3). Total monitoring well depth is 18 feet. 
(4). Monitoring wells will be 4-inch diameter with 3 foot stainless steel screen and stainless steel casing. 

(5). Depth to water table is from 14 to 15 feet at the excavation site. 
(6). Soil excavation ex.pansion factor is 1.2. 
(7). Groundwater volume requiring disposal is based on a sand porosity of25% and assumes that clay soils will have minimal free water. 

(8). Depth of soil excavation is 20 feel using a 1: 1 side slope. 
(9). All work can be conducted under level D protection. 

( 10). ICM air stripping system is in place and operational; no impact on system from excavation. 
(11). No air monitoring required during excavation. 

SHIPPING FOR THIS PROJECT(%): 
(cost of shipping equipment to site as a percentage of total equipment cosl) 

ENGINEERING FOR THIS PROJECT(%): 
(estimate of engineering costs is based on total installed cost) 

CONSTRUCTION MANAGEMENT FOR THIS PROJECT(%): 
(estimate of construction management costs is based on total installed cost) 

CONTINGENCIES FOR THIS PROJECT(%): 

(based on total installed cost) 

Unit costs for certain items presented in this estimate taken from 1995 Means Construction and ECHOS Environmental Restoration 
cost estimation catalogs. Other costs presented in this estimate based on vendor quotes or past experience. 
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Estimated Ca ital Costs - Alternative 4: Monitorin 

!ii' 1:!t,•, (',, ,;Ii' I 
11, 

Total 
Installed 

Price Price 

I. Monitoring Well Installation 

(1). Mobilization/Demobilization LS I $430 $430 $825 $825 $1,255 

(2). Crew Per Diem Expenses DY 3 $0 $0 $95 $285 $285 

(3). Mud Drilling (4" diameter borehole) LP 54 S6.40 $346 $12.30 $664 $1,010 

(4). Filter Pack LF 9 $14.74 $133 $2.15 $19 $152 

(5). Concrete Surface Pad EA 3 $3.50 $11 $1.50 $5 $15 

(6). Grout LF 45 $1.67 $75 $0.00 $0 $75 

(7). Bentonite Seal EA 3 $60.37 $181 $12.07 $36 $217 

(8). Drums for Well Cuttings EA 3 $53.00 $159 $0.00 $0 $159 

(9). Manhole Cover EA 3 $78.00 $234 $26.82 $80 $314 

(10). Well Casing LF 45 $43.72 $1,967 $2.15 $97 $2,064 

(11). Well Screen LF 9 $52.86 $476 $2.15 $19 $495 

(12). Move Drill Rig EA 2 $25.84 $52 $13.40 $27 $78 

(13). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 

(14). Drum Disposal EA 3 $0.00 $0 sso.oo· $150 $150 

2. Monitoring Well Development 

(I). Equipment Rental WK 1 $427.00 $427 $0.00 $0 $427 

(2). Drums for Purge Water EA 3 $53.00 $159 $0.00 $0 $159 

(3). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 

3. Professional Oversight 

(1). Field Technician HR 32 $0 so $50.00 $1,600 $1,600 

(2). H ydrogeologist HR 16 $0 $0 $80.00 $1,280 $1,280 

4. Institutional Controls 

(1). Deed Rcstrict/E1itry Permit Recom'd LS $0 $0 $5,000 $5,000 $5,000 
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5. Excavation of Contaminated Soils and Replacement of Overburden 

(1). Mobilization/demobilization LS 1 so so $1,000 $1,000 $1,000 
(2). Crew Per Diem Expenses DY 14 $0 $0 $95 $1,330 $1,330 
(3). Excavate CY 4400 $0 $0 $1.83 $8,052 $8,052 

(5). Replace overburden (stockpiled) CY 3770 $0 so $1.38 $5,203 $5,203 

(6). Compaction CY 3770 $0 $0 $2.27 $8,558 $8,558 

(7). Soil sampling/analysis for verification EA 10 $0 $0 $215.00 $2,150 $2,150 

(8). Decontamination EA 2 $30.00 $60 $200.00 $400 $460 

6. Groundwater Handling and Disposal 

(I}. 4" pump, including hose DY 10 $39.90 $399 $67.50 $675 $1,070 

(2). Modular Tank Rental (8,000 gal) MN 1 $2,500 $2,500 $750 $750 $3,250 

(3). Water aeration with blower MN 1 $1,200 $1,200 $300 $300 $1,500 
(4). Disposal of recovered groundwater GAL 7000 $0 so $0.01 $70 $70 

7. On-Site Aeration 

(1). Place Soils In Windrows CY 630 $0 so $3.10 $1,953 $1,953 
(2). Soil Aeration by Tilling DY 10 $0 $0 $500 $5,000 $5,000 
(3). Composite soil sampling and analysis EA 20 $0 $0 $225.00 $4,500 $4,500 
(4). Fencing (6 ft chain link) LF 1600 $9.00 $14,400 $1.00 $1,600 $16,000 

8. Replacement of Treated Soils and Topsoil 

(1). Mobilization/demobili7.alion LS 1 so $0 $750 $750 $750 
(2). Crew Per Diem Expenses DY 6 $0 $0 $95 $570 $570 
(3). Replace Treated Soils CY 630 $0 $0 $1.75 $1,103 $1,103 
(4). Replace Topsoil (stockpiled) CY 100 so $0 $1.38 $138 $138 
(5). Compaction CY 700 $0 $0 $2.27 $1,589 $1,589 
(6). Fine grading and seeding SY 980 $0.22 $216 $1.69 $1,656 $1,872 

SUBTOTAL $23,500 $57,700 $81,200 
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SUBTOTAL: 

SHIPPING: 
ENGINEERING: 
CONSTRUCTION MANAGEMENT: 
CONTINGENCIES: 

TOT AL (CAPITAL COSTS): 

Page 4 ol 4 

- -
$81,200 

$2,400 
$16,200 

$8,100 
$16,200 

$124,100 
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ALTERNATIVE 4A: MONITORING; ICM; EXCAVATION OF IMPACTED SOIL; OFF-SITE DISPOSAL 

ESTIMATED CAPITAL COSTS 

Project Name: 
Project No.: 

Amphenol Corp. / Franklin Power Products 
07026.08 

Costs include installation of additional groundwater monitoring wells required to sample impacted off-site groundwater along Forsythe Street. 

Costs also include the excavation and off-site disposaJ of on-site soil al a Type ll landfill. 
Excavated soil will be replaced with clean fill brought from off-site. 
Groundwater collected from the excavation will be st.aged, treated, and discharged to the sanitary sewer. 

Assumptions: 
(1). Three monitoring wells will be required. 
(2). Monitoring wells will be flush mount type. 
(3). Total monitoring well depth is 18 feet. 
(4). Monitoring wells will be 4-inch diameter with 3 foot stainless steel screen and stainless steel casing. 
(5). Depth to water table is from 14 to 15 feet at the excavation site. 
(6). Soil excavation expansion factor is 1.2. 
(7). Groundwater volume requiring disposal is based on a sand porosity of 25% and assumes that clay soils will have minima] free water. 
(8). Depth of soil excavation is 20 feet using a I: I side slope. 
(9). All work can be conducted under level D protection. 

(IO). ICM air stripping system is in place and operational; no impact on system from excavation. 
(11). No air monitoring required during excavation. 
(12). Off-site disposal will require incineration of the contaminated soils; disposal as a non-hazardous material. 

SHIPPING FOR THIS PROJECT(%): 
(cost of shipping equipment to site as a percent.age of total equipment cost) 

ENGINEERING FOR IBIS PROJECT(%): 
(estimate of engineering costs is based on tot.al installed cost) 

CONSTRUCTION MANAGEMENT FOR THIS PROJECT(%): 
(estimate of construction management costs is based on tot.al installed cost) 

CONTINGENCIES FOR THIS PROJECT(%): 
(based on total installed cost) 

Unit costs for certain items presented in this estimate taken from 1995 Means Construction and ECHOS Environment.al Restoration 
cost estimation catalogs. Other costs presented in this estimate based on vendor quotes or past experience. 
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,'1'1 

Labor Total 
' ,, 

ITEM · Blttended Installed 
# · • · < ~rice Price 

l. Monitoring Well Installation 

(1). Mobilization/Demobilization LS 1 $430 $430 $825 $825 $1,255 
(2). Crew Per Diem Expenses DY 3 $0 $0 $95 $285 $285 
(3). Mud Drilling (4" diameter borehole) LF 54 $6.40 $346 $12.30 $664 $1,010 
(4). Filter Pack LF 9 $14.74 $133 $2.15 $19 $152 
(5). Concrete Surface Pad EA 3 $3.50 $11 $1.50 $5 $15 
(6). Grout LF 45 $1.67 $75 $0.00 $0 $75 
(7). Benlonite Seal EA 3 $60.37 $181 $12.07 $36 $217 
(8). Drums for Well Cuttings EA 3 $53.00 $159 $0.00 $0 $159 
(9). Manhole Cover EA 3 $78.00 $234 $26.82 $80 $314 

(10). Well Casing LF 45 $43,72 $1,967 $2.15 $97 $2,064 
(11). Well Screen LF 9 $52.86 $476 $2.15 $19 $495 
(12). Move Drill Rig EA 2 $25.84 $52 $13.40 $27 $78 
(13). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 
(14). Drum Disposal EA 3 $0.00 $0 $50.00 $150 $150 

2. Monitoring Well Development 

(1). Equipment Rental WK l $427.00 $427 $0.00 $0 $427 
{2). Drums for Purge Water EA 3 $53.00 $159 $0.00 $0 $159 
(3). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 

3. Professional Oversight 

(1). Field Technician HR 32 $0 $0 $50.00 $1,600 $1,600 
(2). Hydrogeologisl HR 16 $0 $0 $80.00 $1,280 $1,280 

4. Institutional Controls 

(1). Deed Restrict/Entry Permit Recom'd LS I $0 $0 $5,000 $5,000 $5,000 
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5. Excavation of Contaminated Soils and Replacement with Clean Fill 

(1). Mobili1,ation/demobilization LS I $0 $0 $1,000 $1,000 $1,000 
(2). Crew Per Diem Expenses DY 20 $0 $0 $95 $1,900 $1,900 
(3). Excavate CY 4400 $0 $0 $1.83 $8,052 $8,052 
(4). Clean fill (haul, place, spread) CY 530 $8.53 $4,521 $4.17 $2,210 $6,731 
(5). Replace overburden (stockpiled) CY 3870 $0 $0 $1.38 $5,341 $5,341 
(6). Compaction CY 4400 $0 $0 $2.27 $9,988 $9,988 
(7). Fine grading and seeding SY 980 $0.22 $216 $1.69 $1,656 $1,872 
(8). Composite soil sampling and analysis EA 20 $0 $0 $225.00 $4,500 $4,500 
(9). Install Fencing (6 ft chain link) LF 200 $9.00 $1,800 $1.00 $200 $2,000 

(10). Remove Fencing LF 200 $0 $0 $0.15 $150 $150 
(l l). Decontamination EA 2 $30.00 $60 $200.00 $400 $460 

6. Groundwater Handling and Disposal 

(1). 4" pump, including hose DY 10 $39.90 $399 $67.50 $675 $1,070 
(2). Modular Tank Rental (8,000 gal) MN $2,500 $2,500 $750 $750 $3,250 
(3). Water aeration with blower MN I . $1,200 $1,200 $300 $300 $1,500 
(4). Disposal of recovered groundwater GAL 7000 so $0 $0.01 $70 $70 

7. Off-Site Disposal (fype JI landfill) 

(1). Haul and dispose CY 630 $0 $0 $38.40 $24,192 $24,192 
(2). Incineration Fee CY 630 $0 $0 $1,250 $787,500 $787,500 
(3). Tipping Fee CY 630 so $0 $35 $22,050 $22,050 

SUBTOTAL $15,400 $881,300 $896,700 

SUBTOTAL: $896,700 

SHIPPING: $1,500 
ENGINEERJNG: $179,300 
CONSTRUCTION MANAGEMENT: $89,700 
CONTINGENCIES: $179,300 

TOT AL (CA PIT AL COSTS): $1,346,500 
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ALTERNATIVE 5: MONITORING; ICM; FOCUSED GROUNDWATER SPARGING AND SVE 

ESTIMATED CAPITAL COSTS 

Project Name: 
Project No.: 

Amphenol Corp. I Franklin Power Products 
07026.08 

Costs include installation of additional groundwater monitoring wells required to sample impacted off-site groundwater along Forsythe Street. 
Costs also include installation of air sparging wells, SVE wells, and associated equipment 

Assumptions: 
(I). Three monitoring wells will be required. 
(2). Monitoring wells wiJI be flush mount type. 
(3). TotaJ monitoring well depth is 18 feet 
(4). Monitoring wells will be 4-incb diameter with 3 foot stainless steel screen and stainless steel casing. 
(5). All work will be done under Level D protection. 
(6). Ten air sparging wells will be installed; two SVE wells will be installed. 
(7). TotaJ sparging well depth is 26 feet; total SVE well depth is 10 feet. 
(8). Sparging wells will be 2-incb diameter with 2-foot stainless steel screen and sulinless steel casing. 
(9). SVE wells will be 4-inch diameter with 5-foot PVC screen and PVC casing. 

(10). Air sparging and SVE wells will be on rotating operation to limit size requrements of blowers. 
(11 ). No control of SVE system vapor emissions is included. 
(12). ICM air stripping system is in place and operational. 

SHIPPLNG FOR THIS PROJECT(%): 

(cost of shipping equipment to site as a percentage of total equipment cost) 
ENGINEERING FOR IBIS PROJECT(%): 

(estimate of engineering costs is based on total installed cost) 
CONSTRUCTION MANAGEMENT FOR THIS PROJECT(%): 

(estimate of construction management costs is based on total installed cost) 
CONTINGENCIES FOR THIS PROJECT(%): 
(based on total instaJled cost) 

Unit costs for certain items presented in this estimate taken from 1995 Means Construction and ECHOS Environmental Restoration 
cost estimation cataJogs. Other costs presented in this estimate based on vendor quotes or past experience. 
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Estimated Ca ital Costs - Alternative S: Monitorin ; ICM; Focused Groundwater S ar n and SVE 

' l 

Equip't/Mat'l . ·. Labor ' 
I 

,, Equip't/Mat'I Labor Total 

lTEM I ', Unit Extended / Unit t Extended fustalled .,J' ' 
·l:1 £>rice 

, ... , ::, • 1, . 

.,'::; # WORK ITEM : .. Price I· ·. ·· · ·" Price Price Price 

l. Monitoring Well Installation 

(1). Mobiliialion/Demobilization LS l $430 $430 $825 $825 $1,255 
(2). Crew Per Diem Expenses DY 3 $0 $0 $95 $285 $285 
(3). Mud Drilling (4" diameter borehole) LF 54 $6.40 $346 $12.30 $664 $1,010 
(4). Filter Pack LF 9 $14.74 $133 $2.15 $19 $152 
(5). Concrete Surface Pad EA 3 $3.50 Sll $1.50 $5 $15 
(6). Grout LF 45 $1.67 $75 $0.00 so $75 
(7). Bentonite Seal EA 3 $60.37 $181 $12.07 $36 $217 
(8). Drums for Well Cuttings EA 3 $53.00 $159 $0.00 $0 $159 
(9). Manhole Cover EA 3 $78.00 $234 $26.82 $80 $314 

(10). Well Casing . LF 45 $43.72 $1,967 $2.15 $97 $2,064 
( 11 ). Well Screen LF 9 $52.86 $476 $2.15 $19 $495 
(12). Move Drill Rig EA 2 $25.84 $52 $13.40 $27 $78 
(13). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 
(14). Drum Disposal EA 3 $0.00 $0 $50.00 $150 $150 

2. Monitoring Well Development 

(1). Equipment Rental WK 1 $427.00 $427 $0.00 $0 $427 
(2). Drums for Purge Water EA 3 $53.00 $159 $0.00 so $159 
(3). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 

3. Professional Oversight 

(l). Field Technician HR 32 $0 $0 $50.00 $1,600 $1,600 
(2). Hydrogeologist HR 16 $0 $0 $80.00 $1,280 $1,280 

4. InslitutionaJ Controls 

(1). Deed Restrict/Enlry Permit Recom'd LS 1 $0 $0 $5,000 $5,000 $5,000 

bpg c:lfrankli1ilAL TSCAPJCLS Page2ol5 313195 



- - - - - - - - - - - - - - - - - - -
5. Air Sparging Wells 

(l). Crew Per Diem Expenses DY 5 $0 $0 $95 $475 $475 

(2). Mud Drilling (2" diameter borehole) LF 260 $4.90 $1,274 $11.60 $3,016 $4,290 

(3). Filter Pack LF 20 $8.50 $170 $1.50 $30 $200 

(4). Concrete Surface Pad EA 10 $3.50 $35 $1.50 $15 $50 

(5). Grout LF 240 $1.11 $266 $0.00 $0 $266 

(6). Bentonile Seal EA 10 $25.00 $250 $6.00 $60 $310 

(7). Drums for Well Cuttings EA 10 $53.00 $530 $0.00 $0 $530 

(8). Manhole Cover EA 10 $78.00 $780 $26.82 $268 $1,048 

(9). Well Casing (2" S.S.) LF 240 $19.30 $4,632 $1.69 $406 $5,038 

(10). Well Screen (2'' S.S.) LF 20 $44.32 $886 $1.43 $29 $915 

(11). Move Drill Rig EA 9 $25.84 $233 $13.40 $121 $353 

(12). Decontamination EA I $10.00 $10 $60.00 $60 $70 

(13). Drum Disposal EA 10 $0.00 $0 $325.00 $3,250 $3,250 

6. SVE Well Drilling & Completion 

(1). Crew Per Diem Expenses DY I $0 $0 $95 $95 $95 

(2). Mud Drilling (4" diameter borehole) LF 20 $6.40 $128 $12.30 $246 $374 

(3). Filter Pack LF 10 . $14.74 $147 $2.15 $22 $169 

(4). Concrete Surface Pad EA 2 $11.70 $23 $2.80 $6 $29 

(5). Grout LF 10 $1.67 $17 $0.00 $0 $17 
(6). Bentonite Seal EA 2 $60.37 $121 $12.07 $24 $145 

(7). Drums for Well Cuttings EA I $53.00 $53 $0.00 $0 $53 

(8). 12" Manhole Cover EA 2 $105.00 $210 $26.82 $54 $264 

(9). Well Casing (4" PVC} LF 10 $12.50 $125 $2.15 $22 $147 

(10}. Well Screen (4" PVC} LF 10 $14.50 $145 $2.15 $22 $167 
(11). Move Drill Rig EA $25.84 $26 $13.40 $13 $39 
(12}. Decontamination EA $10.00 $10 $60.00 $60 $70 
(13). Drum Disposal EA $0.00 $0 $325.00 $325 $330 

7. Air Sparging Header Piping, Lateral Piping, Valves 

(1). Header Piping (6-inch} LF 300 $4.08 $1,224 $5.21 $1,563 $2,787 
(2). Lateral Piping (2-inch, 10 LF each well) LF 100 $1.45 $145 $5.46 $546 $691 
(3). Trenching/Backfill/Compaction LF 350 $0 $0 $5.50 $1,925 $1,930 
(4). Flow Monitoring Stations EA 10 $100 $1,000 $20.00 $200 $1,200 
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(5). Isolation Valves EA 10 $65 $650 $16.56 $166 $816 
(6). Throltling valves EA 10 $65 $650 $16.56 $166 $816 

8. Air Sparging Blower and Accessories 

(1). Blower (200 CFM@ 10 PSIG) EA 1 $6,300 $6,300 $750 $750 $1,050 
(2). Suction and Discharge Piping (6-inch) LS 1 $500 $500 $500 $500 $1,000 
(3). Electrical Terminations LS 1 $0 $0 $500 $500 $500 

9. Soil Vapor Exlraction Header Piping, Lateral Piping, and Valves 

(1). Header Piping (6-incb) LF 250 $4.08 $1,020 $5.21 $1,303 $2,323 
(2). Lateral Piping (2-inch) LF 40 $1.45 $58 $5.46 $218 $276 
(3). Trenching/Backfill/Compaction LF 250 $0 $0 $5.50 $1,375 $1,380 
(4). Flow Monitoring Stations EA 2 $100 $200 $20.00 $40 $240 
(5). Isolation Valves EA 2 $65 $130 $16.56 $33 $163 
(6). Throttling valves EA 2 $65 $130 $16.56 $33 $163 

10. Soil Vapor Exlraction Blower and Acc.essories 

(1). Blower (400 CFM @ 60" w.c. vac) EA $14,200 $14,200 $235 $235 $14,435 
(2). Suction and Discharge Piping (6-inch) LS $500 $500 $500 $500 $1,000 
(3). Electrical Terminations LS $0 $0 $500 $500 $500 

11. Enclosure 

(1). Wood Sided Storage Garage SF 80 $12 $960 $15 $1,200 $2,160 
(2). 8" slab on grade SF 80 $3.75 $300 $1.75 $140 $440 
(4). Signage EA 10 $30.00 $300 $20.00 $200 $500 

12. Utilities 

(1). Electrical Service to Enclosure LS $500.00 $500 $1,500.00 $1,500 $2,000 

SUBTOTAL: $43,500 $32,600 $76,100 
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SUBTOTAL: 

SHIPPING: 
ENGINEERING: 
CONSTRUCTION MANAGEMENT: 
CONTINGENCIES: 

TOT AL (CAPITAL COSTS): 

- -
$76, 100 

$4,400 
$15,200 

$7,600 
$15,200 

$118,500 

3/3/95 
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ALTERNATIVE 6: MONITORING; ICM; ACTIVATED CARBON ADSORPTION; REINJECTION 

ESTIMATED CAPITAL COSTS 

Project Name: 
Project No.: 

Amphenol Corp. I Franklin Power Products 
07026.08 

Costs include installation or additional groundwater monitoring wells required to sample impacted off-site groundwater along Forsythe Street. 
Costs also include installation of an activated carbon system, associated transmission piping, reinjection wells and/or reinfiltration galleries. 

Assumptions: 
(l). Three monitoring wells will be required. 
(2). Monitoring wells will be flush mount type. 
(3). Total monitoring well deptJ1 is 18 feet. 
(4). Monitoring wells will be 4-inch diameter with 3 foot stainless steel screen and stainless steel casing. 
(5). All work will be done under Level D protection. 
(6). Activated carbon cells will be sized to handle tJ1e full flow from the ICM air stripper. 
(7). Approximately 20% of tbe treated groundwater will be disharged to the sanitary sewer; 80% will be reinjected. 
(8). Two injection wells will be required. 
(9). Total injection well deptli is 26 feet. 
(10). Injection wells will be 6-inch diameter witli 5 foot PVC screen and PVC casing. 
(11 ). ICM air stripping system is in place and operational. 

SffiPPING FOR THIS PROJECT(%): 
(cost of shipping equipment to site as a percentage of total equipment cost) 

ENGINEERlNG FOR THIS PROJECT(%): 
(estimate of engineering costs is based on total installed cost) 

CONSTRUCTION MANAGEMENT FOR THIS PROJECT(%}: 
(estimate of construction management costs is based on total installed cost) 

CONTINGENCIES FOR THIS PROJECT(%): 
{based on total installed cost) 

Unit costs for certain items presented in this estimate taken from 1995 Means Construction and ECHOS Environmental Restoration 
cost estimation catalogs. Other costs presented in this estimate based on vendor quotes or past experience. 
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Estimated Ca ital Costs -Alternative 6: Monitorin ; ICM; Carbon Adsor 

ml ' :111!:·1: ' '• , .. 
Equip' · at'I Equip;~at1 Labo~, Total 

jl t} • Exum~oo Extended lnstalled1 

,t' ,.1:,': I Oll 
'11 

[·1 Pri 11~:•.', Price Price It,,, CC 1,, ... nee 

1. Monitoring Well Installation 

(1 ). Mobilization/Demobilization LS 1 $430 $430 $825 $825 $1,255 

(2). Crew Per Diem fa.penses DY 3 $0 $0 $95 $285 $285 

(3). Mud Drilling (4" diameter borehole) LF 54 $6.40 $346 $12.30 $664 $1,010 

(4). Filter Pack LF 9 $14.74 $133 $2.15 $19 $152 

(5). Concrete Surface Pad EA 3 · $3.50 $11 $1.50 $5 $15 

(6). Grout LF 45 Sl.67 $75 $0.00 so $75 

(7). Bent0nite Seal EA 3 $60.37 $181 $12.07 $36 $217 

(8). Drums for Well Cuttings EA 3 $53.00 $159 $0.00 $0 $159 

(9). Manhole Cove.r EA 3 $78.00 $234 $26.82 $80 $314 

(10). Well Casing LF 45 $43.72 $1,967 $2.15 $97 $2,064 

(11). Well Screen LF 9 $52.86 $476 $2.15 $19 $495 

(12). Move Drill Rig EA 2 $25.84 $52 $13.40 $27 $78 

(13). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 
(14). Drum Disposal EA 3 $0.00 $0 $50.00 $150 $150 

2. Monitoring Well Development 

(I). Equipment Rental WK 1 $427.00 $427 $0.00 $0 $427 

(2). Drums for Purge Water EA 3 $53.00 $159 $0.00 $0 $159 

(3). Decontamination EA 3 $8.00 $24 $45.00 $135 $160 

3. Professional Oversight 

(1). Field Technician HR 32 $0 $0 $50.00 $1,600 $1,600 
(2). H ydrogeologist HR 16 $0 $0 $80.00 $1,280 $1,280 

4. Institutional Controls 

(I). Deed Restrict/Entry Permit Recom'd LS $0 $0 $5,000 $5,000 $5,000 
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5. Activated Carbon System/fransmission Piping 

(1). HDPE Carbon Cells (25 gpm) EA 2 $3,200 $6,400 $250.00 $500 $6,900 
(2). Activated Carbon (400 lb./ceU) LB 800 $1.75 $1,400 S0.00 $0 $1,400 
(3). 2" Sch 80 PVC Header w/valves LS l $600 $600 $900.00 $900 $1,500 
(4). Interim Holding Tank (500 gal - HOPE) EA 1 $425 $425 $50.00 $50 $480 
(5). Carbon CelVReinjection Pump EA 1 $875 $875 $200.00 $400 $1,280 
(6). Isolation Valves EA 4 $65.00 $260 $16.56 $66 $330 
(7). Throttling Valves EA 2 $65.00 $130 $16.56 $33 $160 
(8). Flow/Pressure Indication BA 2 $500.00 $1,000 $90.00 $180 $1,180 
(9). Trans. Piping/Fittings (2" sch 80 PVC) LF 725 $1.45 $1,051 $5.46 $3,959 $5,010 
(10). Trencbing/BackfiWCompaclion LF 650 $0 $0 $5.50 $3,575 $3,580 

6. Rcinjection Wells 

(1). Crew Per Diem Expenses DY 2 $0 $0 $95 $190 $190 
(2). Mud Drilling (6" diameter borehole) LF 52 $8.40 $437 $15.30 $796 $1,232 
(3). Filter Pack LF 10 $16.44 $164 $2.45 $25 $189 
(4). ConcrclC Surface Pad EA 2 $11.70 $23 $2.80 $6 $29 
(5). Grout LF 42 $2.35 $99 $0.00 $0 $99 
(6). Bentonite Seal EA 2 $64.37 $129 $12.07 $24 $153 
(7). Drums for Well Cuttings BA 2 $53.00 $106 $0.00 $0 $ 106 
(8). Manhole Cover EA 2 $105.00 $210 $2fi.82 $54 $264 
(9). Well Casing (6" PVC) LF 42 $19.50 $819 $5.75 $242 $1,061 

(10). Well Screen (6" PVC) LF lO $24.50 $245 $5.50 $55 $300 
(11). Move Drill Rig EA 1 $25.84 $26 $13.40 $13 $39 
(12). Decontamination EA 1 $15.00 $15 $150.00 $150 $170 
(13). Drum Disposal EA 2 $0.00 $0 $325.00 $650 $650 

7. Enclosure 

(1). Wood Sided Storage Garage SF 80 $12 $960 $15 $1,200 $2,160 
(2). 8" slab on grade SF 80 $3.75 $300 $1.75 $140 $440 
(3). Signage BA 10 $30.00 $300 $20.00 $200 $500 
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8. Utilities 

(1). Eleclrical Service to Enclosure LS 1 $500.00 $500 $1,500.00 Sl,500 $2,000 

SUBTOTAL: $21,200 $25,300 $46,500 

SUBTOTAL: $46,500 

SHIPPING: $2,100 

ENGINEERING: $9,300 

CONSTRUCTION MANAGEMENT: $4,700 
CONTINGENClES: $9,300 

TOT AL {CAPITAL COSTS): $7 1,900 
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ALTERNATIVE 2: MONITORING 

ESTIMATED ANNUAL OPERATING COSTS 

PROJECT: 
PROJECT NUMBER: 

Amphenol Corp. / Franklin Pow~r Products 
07026.08 

Costs presented are for semi-annual monitoring of select VOCs in groundwater, surface water, and soils 
for the Former Amphenol site. The following assumptions have been made: 

(1). 17 existing groundwater monitoring wells and 3 new monitoring wells will require sampling. 
(2). 5 surface water locations will require sampling. 
(3). Sampling will be done on a semi-annual basis for a total of 12 years. 
(4). Water samples will be analyzed for TCE, TCA, and PCE only. 
(5). Soil samples will be obtained from 10 locations and at a depth of 18 to 24 feet at each location. 
(6). Soil sample volume will be 125 ml. 
(7). Soil samples will be obtained using a hydraulically driven geoprobe and tygon sample tubing. 
(8). Soil analysis will be for PCE and TCE only. 

I. GROUNDWATER AND SURFACE WATER SAMPLING AND ANALYSIS 

A. Sample Collection (64 MH @ $50/MH) 

B. Sample Analysis (50 water samples, 3 analytes per sample, $135/samp)e) 

C. Assemble and Analyze Data (48 MH@ $80/MH) 

D. Report Development and Submittal (16 MH@ $80/MH) 

E. Expenses 
Travel/Mileage 
Miscellaneous 
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A. Sample Collection (2 days @ !Ohr/day @ $85/hr) 

B. Mobilization and Travel Time (32 MH @ $50/hr) 

C. Expenses and Consumables 

D. Sample AnaJysis (20 soil samples, 2 anaJytes per sample, $135/sample) 

E. Assemble and AnaJyze Data (32 MH @ $80/MH) 

F. Report Development and Submittal (16 MH@ $80/MH) 

Estimated Operating Costs: 

Contingencies (20%): 

Total Estimated Operating Costs: 
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ALTERNATIVE 2A: MONITORING; ICM 

ESTIMATED ANNUAL OPERATING COSTS 

PROJECT: 

PROJECT NUMBER: 
Amphenol Corp. / Franklin Power Products 

07026.08 

Costs presented are for semi-annual monitoring of select VOCs in groundwater , surface water, and soils 
for the Fonner Amphenol site, and operation of the interim control air stripper. 
The following assumptions have been made: 

(1). 17 existing groundwater monitoring wells and 3 new monitoring wells will require sampling. 
(2). 5 surface water locations will require sampling. 
(3). Sampling will be done on a semi-annual basis for a total of 12 years. 

(4). Water samples will be analyz.ed for TCE, TCA, and PCE only. 
(5). Soil samples will be obtained from 10 locations and at a depth of 18 to 24 feet at each location. 

(6). Soil sample volume will be 125 ml. 
(7). Soil samples will be obtained using a hydraulically driven geoprobe and tygon sample tubing. 
(8). Soil analysis will be for PCE and TCE only. 
(9). Air stripping system will operate continuously. 

(10). No air monitoring will be required during stripper operation. 

I. GROUNDWATER AND SURFACE WATER SAMPUNG AND ANALYSIS 

A. Sample Collection (64 MH @ $50/MH) 

B. Sample Analysis (50 water samples, 3 analytes per sample, $135/sample) 

C. Assemble and Analyze Data (48 MH@ $80/MH) 

D . Report Development and Submittal (16 MH @ $80/MH) 

E. Expenses 
Travel/Mileage 

Miscellaneous 
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A. Sample Collection (2 days @ lOhr/day @ $85/hr) 

B. Mobilization and Travel Time (32 MH @ $50/hr) 

C. Expenses and Consumables 

D. Sample Analysis (20 soil samples, 2 analytes per sample, $135/sample) 

E. Assemble and Analyze Data (32 MH @ $80/MH) 

P. Report Development and Submittal (16 MH@ $80/MH) 

AIR STRIPPING SYSTEM OPERATIONS 

A. Electricity Costs (7.5 hp compressor, 5 hp blower, controls@ $0.06/KWH) 

B. Quarterly Stripper Influent/Effluent Water Sampling and Analysis 
(2 samples/quarter@ $135/sample) 

C. System Oversight ( 4 MH/wk @ $50/hr) 

D. General Parts and Maintenance 

E. Water Discharge to Sanitary Sewer (10gpm@ $2.81/ 1,000 gal.) 

Estimated Operating Costs: 

Contingencies (20 % ): 

Total Estimated Operating Costs: 
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ALTERNATIVE 3: MONITORING; ICM; AIR SPARGING AND SVE 

ESTIMATED ANNUAL OPERATING COSTS 

PROJECT: 

PROJECT NUMBER: 

Amphenol Corp. / Franklin Power Products 

07026.08 

Costs presented are for semi-annual monitoring of select VOCs in groundwater, surface water, and soils 

for the Former Amphenol site, operation of the interim control air stripper and an air sparging/SVE system. 

The following assumptions have been made: 

(1). 17 existing groundwater monito ring wells and 3 new monitoring wells will require sampling. 

(2). 5 surface water locations will require sampling. 

(3). Sampling will be done on a semi-annual basis for a total of 12 years. 

(4). Water samples will be analyzed for TCE, TCA, and PCE only. 

(5). Soil samples will be obtained from 10 locations and at a depth of 18 to 24 feet at each location. 

(6). Soil sample volume will be 125 ml. 
(7). Soil samples will be obtained using a hydraulically driven geoprobe and tygon sample tubing. 

(8). Soil analysis will be for PCE and TCE only. 

(9). Air stripping system will operate continuously. 

(10). Air sparging/SVE system will operate continuously. 

(l 1). No air monitoring will be required during stripper or air sparging/SVE operation 

GROUNDWATER AND SURFACE WATER SAMPLING AND ANALYSIS 

A. Sample Collection (64 MH@ $50/MH) 

B. Sample Analysis (50 water samples, 3 analytes per sample, $135/sample) 

C. Assemble and Analyze Data (48 MH@ $80/MH) 

D. Report Development and Submittal (16 MH @$80/MH) 

E. Expenses 

Travel/Mileage 

Miscellaneous 
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A. Sample Collection (2 days @ !Ohr/day @ $85/hr) $1 ,700 

I B. Mobilization and Travel Time (32 MH @ $50/hr) $1,600 

C. Expenses and Consumables $1,600 

I D. Sample Analysis (20 soil samples, 2 analytes per sample, $135/sample) $2,700 

I 
E. Assemble and Analyze Data (32 MH @ $80/MH) $2,560 

F. Report Development and Submittal (16 MH@ $80/MH) $1 ,280 

I 
m. AIR STRIPPING SYSTEM OPERATIONS 

I A. Electricity Costs (7.5 hp compressor, 5 hp blower, controls@ $0.06/KWH) $6,800 

I 
B. Quarterly Stripper Influent/Effluent Water Sampling and Analysis $1,080 

(2 samples/quarter@ $135/sample) 

C. System Oversight (4 MH/wk@ $50/hr) $10,400 

I D. General Parts and Maintenance · $3,000 

I E. Water Discharge to Sanitary Sewer (10gpm@ $2.81/1,000 gal.) $14,800 

IV. AIR SP AR GING AND SVE SYSTEM OPERA TIO NS 

A. Electricity Costs (40 hp blower, 30 hp vacuum pump@ $0.06/KWH) $18,600 

I B. System Oversight (4 MH/wk@ $50/hr) $10,400 

I 
C. General Parts and Maintenance $3,000 

D. General Performance Monitoring $2,000 

I 
I 

Estimated Operating Costs: $97,200 

Contingencies (20% ): $19,440 

I Total Estimated Operating Costs: $116,640 

I 
I 
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ALTERNATIVE 4: MONITORING; ICM; SOIL EXCAVATION & AERATION 

ESTIMATED ANNUAL OPERA TING COSTS 

PROJECT: 
PROJECT NUMBER: 

Amphenol Corp. / Franklin Power Products 

07026 .08 

Costs presented are for semi-annual monitoring of select VOCs in groundwater, surface water, and soils 

for the Former Amphenol site, and operation of the interim control air stripper. 

The following assumptions have been made: 

(1). 17 existing groundwater monitoring wells and 3 new monitoring wells will require sampling. 

(2). 5 surface water locations will require sampling. 

(3). Sampling will be done on a semi-annual basis for a total of 12 years. 

(4). Water samples will be analyw:I for TCE, TCA, and PCE only. 

(5). Soil samples will be obtained from 10 locations and at a depth of 18 to 24 feet at each location. 
(6). Soil sample volume will be 125 ml. 
(7). Soil samples will be obtained using a hydraulically driven geoprobe and tygon sample tubing. 

(8). Soil analysis will be for PCE and TCE only. 

(9). Air stripping system will operate continuously. 

(10). No air monitoring will be required during stripper operation or soil aeration. 

I. GROUNDWATER AND SURFACE WATER SAMPLING AND ANALYSIS 

A. Sample Collection (64 MH @ $50/MH) 

B. Sample Analysis (50 water samples, 3 analytes per sample, $135/sample) 

C. Assemble and Analyze Data (48 MH@ $80/MH) 

D. Report Development and Submittal (16 MH@ $80/MH) 

E. Expenses 

Travel/Mileage 

Miscellaneous 

$3,200 

$6,750 

$3,840 

$1 ,280 

$400 

$200 

•• 
I 
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SOIL SAMPLING ANALYSIS 

A. Sample Collection (2 days @ lObr/day @ $85/hr) 

B. Mobilization and Travel Time (32 MH @ $50/hr) 

C. Expenses and Consumables 

D. Sample Analysis (20 soil samples, 2 analytes per sample, $135/sample) 

E. Assemble and Analyze Data (32 MH @ $80/MH) 

F. Report Development and Submittal (16 MH@ $80/MH) 

AIR STRIPPING SYSTEM OPERATIONS 

A. Electricity Costs (7.5 hp compressor, 5 hp blower, controls@ $0.06/KWH) 

B. Quarterly Stripper Influent/Effluent Water Sampling and Analysis 
(2 samples/quarter@ $135/ sample) 

C. System Oversight (4 MH/wk@ $50/hr) 

D . General Parts and Maintenance 

E. Water Discharge to Sanitary Sewer (lOgpm@ $2.81/ 1,000 gal.) 

Estimated Operating Costs: 

Contingencies (20%): 

Total Estimated Operating Costs: 
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ESTIMATED ANNUAL OPERATING COSTS 

PROJECT: 

PROJECT NUMBER: 
Amphenol Corp. / Franklin Power Products 

07026.08 

Costs presented are for semi-annual monitoring of sele.ct VOCs in groundwater, surface water, and soils 

for the Former Amphenol site, and operation of the interim control air stripper. 

The following assumptions have been made: 

(I). 17 existing groundwater monitoring wells and 3 new monitoring wells will require sampling. 

(2). 5 surface water locations will require sampling. 

(3). Sampling will be done on a semi-annual basis for a total of 12 years. 

(4). Water samples will be analyzed for TCE, TCA, and PCE only. 

(5). Soil samples will be obtained from 10 locations and at a depth of 18 to 24 feet at each location. 
(6). Soil sample volume will be 125 ml. 
(7). Soil samples will be obtained using a hydraulically driven geoprobe and tygon sample tubing. 

(8). Soil analysis will be for PCE and TCE only. 

(9). Air stripping system will operate continuously. 

(10). No air monitoring will be required during stripper operation. 

GROUNDWATER AND SURFACE WATER SAMPU.NG AND ANALYSIS 

A. Sample Collection (64 MH @ $50/MH) 

B. Sample Analysis (50 water samples, 3 analytes per sample, $135/sample) 

C. Assemble and Analyz.e Data (48 MH@ $80/MH) 

D . Report Development and Submittal (16 MH@ $80/MH) 

E. Expenses 

Travel/Mileage 

Miscellaneous 
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$3,200 

$6,750 

$3,840 

$1,280 

$400 
$200 
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SOIL SAMPLING ANALYSIS 

A. Sample Collection (2 days@ I Ohr/day@ $85/hr) 

B. Mobilization and Travel Time (32 MH@ $50/hr) 

C. Expenses and Consumables 

D. Sample Analysis (20 soil samples, 2 analytes per sample, $135/sample) 

E. Assemble and Analyze Data (32 MH @ $80/MH) 

F. Report Development and Submittal (16 MH@ $80/MH) 

ill. AIR S1RIPPING SYSTEM OPERATIONS 

.',;J:i.-~ 'cott ,';··:'-,,it-:·1: 

$1,700 

$1,600 

$1,600 

$2,700 

$2,560 

$1,280 

A. Electricity Costs (7.5 hp compressor, 5 hp blower, controls@ $0.06/KWH) $6,800 

$1,080 B. Quarterly Stripper Influent/Effluent Water Sampling and Analysis 
(2 samples/quarter@ $135/sample) 

C. System Oversight (4 MH/wk@ $50/hr) 

D. General Parts and Maintenance 

E. Water Discharge to Sanitary Sewer (10gpm@ $2.81/ 1,000 gal.) 

Estimated Operating Costs: 

Contingencies (20 % ) : 

Total Estimated Operating Costs: 
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$10,400 

$3,000 

$14,800 

$63,200 

$12,640 

$75,840 
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ALTERNATIVE 5: MONITORING; ICM; FOCUSED AIR SPARGING AND SVE 

ESTIMATED ANNUAL OPERATING COSTS 

I. 

PROJECT: 
PROJECT NUMBER: 

Amphenol Corp. / Franklin Power Products 
07026.08 

Costs presented are for semi-annual monitoring of select VOCs in groundwater, surface water, and soils 
for the Former Amphenol site, and operation of the interim control air stripper. 
The following assumptions have been made: 

(1). 17 existing groundwater monitoring wells and 3 new monitoring wells will require sampling. 
(2). 5 surface water locations will require sampling. 
(3). Sampling will be done on a semi-annual basis for a total of 12 years. 
( 4). Water samples will be analyz.ed for TCE, TCA, and PCE only. 
(5). Soil samples will be obtained from 10 locations and at a depth of 18 to 24 feet at each location. 
(6). Soil sample volume will be 125 ml. 
(7). Soil samples will be obtained using a hydraulically driven geoprobe and tygon sample tubing. 
(8). Soil analysis will be for PCE and TCE only. 
(9). Air stripping system will operate continuously. 

(10). Air sparging/SVE system will operate continuously. 
(11). No air monitoring will be required during stripper or air sparging/SVE operation. 

GROUNDWATER AND SURFACE WATER SAMPLING AND ANALYSIS 

A. Sample Collection (64 MH @ $50/MH) 

B. Sample Analysis (50 water samples, 3 anaJytes per sample, $135/sample) 

C. Assemble and Analyze Data (48 MH@ $80/MH) 

D. Report Development and Submittal (16 MH @ $80/MH) 

E. Expenses 
Travel/Mileage 
Miscellaneous 
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$3,200 

$6,750 

$3 ,840 

$1 ,280 

$400 

$200 
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I 
I 
I 

SOIL SAMPLING ANALYSIS 

A. Sample Collection (2 days @ 10hr/day @ $85/hr) 

B. Mobilization and Travel Time (32 MH @ $50/hr) 

C. Expenses and Consumables 

D. Sample Analysis (20 soil samples, 2 analytes per sample, $135/sample) 

E. Assemble and Analyz.e Data (32 MH @ $80/MH) 

F. Report Development and Submittal (16 MH@ $80/MH) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ill. AIR STRIPPING SYSTEM OPERATIONS 

A. Electricity Costs (7 .5 hp compressor, 5 hp blower, controls@ $0.06/KWH) 

B. Quarterly Stripper Influent/Effluent Water Sampling and Analysis 
(2 samples/quarter@ $135/sample) 

C. System Oversight (4 MH/wk@ $50/hr) 

D. General Parts and Maintenance 

E. Water Discharge to Sanitary Sewer (l0gpm@ $2.81/1,000 gal.) 

IV. AIR SPARGING AND SVE SYSTEM OPERATIONS 

I 

•• 

A. Electricity Costs (20 hp blower, 25 hp vacuum pump@ $0.06/KWH) 

B. System Oversight (4 MH/wk@ $50/hr) 

C. General Parts and Maintenance 

D. General Performance Monitoring 

Estimated Operating Costs: 

Contingencies (20% ): 

Total Estimated Operating Costs: 
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$1 ,700 

$1 ,600 

$1,600 

$2,700 

$2,560 

$1 ,280 

$6,800 

$1,080 

$10,400 

$3,000 

$14,800 

$13,800 

$10,400 

$3,000 

$2,000 

$92,400 

$18,480 

$110,880 

: :,: 
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I 
ALTERNATIVE 6: MONITORING; ICM CARBON ADSORPTION; REINJECTION 

I ESTIMATED ANNUAL OPERATING COSTS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I. 

PROJECT: 
PROJECT NUMBER: 

Amphenol Corp. I Franklin Power Products 

07026.08 

Costs presented are for semi-annual monitoring of select VOCs in groundwater, surface water, and soils 

for the Former Amphenol site, and operation of the interim control air stripper. 
The following assumptions have been made: 

(1). 17 existing groundwater monitoring wells and 3 new monitoring wells will require sampling. 

(2). 5 surface water locations will require sampling. 

(3). Sampling will be done on a semi-annual basis for a totAJ. of 12 years. 
(4). Water samples will be analyzed for TCE, TCA, and PCE only. 

(5). Soil samples will be obtained from 10 locations and at a depth of 18 to 24 feet at each location. 

(6). Soil sample volume will be 125 ml. 
(7). Soil samples will be obtained using a hydraulically driven geoprobe and tygon sample tubing. 

(8). Soil analysis will be for PCE and TCE only. 

(9). Air stripping system will operate continuously. 

(10). Carbon system will require change-out once per year. 

(11). No air monitoring will be required during stripper operation. 

GROUNDWATER AND SURFACE WATER SAMPLlNG AND ANALYSIS 

A. Sample Collection (64 MH @ $50/MH) 

B. Sample Analysis (50 water samples, 3 analytes per sample, $135/sample) 

C. Assemble and Analyze Data (48 MH@ $80/MH) 

D. Report Development and Submittal (16 Ml-I@ $80/MH) 

E. Expenses 
Travel/Mileage 

Miscellaneous 
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$3,200 

$6,750 

$3,840 

$1 ,280 

$400 

$200 
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I 
A. Sample Collection (2 days@ I Ohr/day @ $85/hr) $1 ,700 

I B. Mobilization and Travel Time (32 MH @ $50/hr) $1 ,600 

C. Expenses and Consumables $1,600 

I D. Sample Analysis (20 soil samples, 2 analytes per sample, $135/sample) $2,700 

I 
E. Assemble and Analyze Data (32 MH @ $80/MH) $2,560 

F. Report Development and Submittal (16 MH@ $80/MH) $1 ,280 

I m. AIR STRIPPING/ ADSORPTION/ REINJECI1ON SYSTEM OPERATIONS 

I A. Electricity Costs (7.5 hp compressor, 5 hp blower, 2 HP rcinjection pump, $7,950 
controls@ $0.06/KWH) 

I B. Quarterly Stripper Influent/Effluent Water Sampling and Analysis $1 ,080 
(2 samples/quarter@ $135/sample) 

I C. Bi-Weekly Mid-Carbon/Carbon Effluent Water Sampling and Analysis $6,480 
(4 samples/month@ $135/sample) 

I D. System Oversight (6 MH/wk @ $50/hr) $15,600 

E. General Parts and Maintenance $5,000 

I F. Carbon Change and Disposal (800 lb carbon@ $1.80/ lb) $1 ,440 

I G. Wat.er Discharge to Sanitary Sewer (2 gpm@ $2.81/1,000 gal.) $3,000 

H. General Performance Monitoring $2,000 

I 
I 

Estimated Operating Costs: $69,700 

Contingencies (20%): $13,940 

I Total Estimated Operating Costs: $83,640 

I 
I 
I 
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:l'.21i IA(' 1-4-1 AIH l'OLLUTION CONTltOL UOAltO 738 

Carbon Monoxide; Ozone; and Nllro1en 
Dioildea 

C'ltNI h i: J26 IAC 2-1 · 1: 326 IAC 1 I -:1: :m; IAC 2-7 -1 
:126 IA(" 2 2 -2: 326 IAC 2·3·2, 3:W IAC ~-I. I : :126 IAC 6 -7 -1: 

32(, I AC' 1-4-1 1},,,iir,,at Ion• 

326 IAC 1-4 -1 Deslgneliona 

.\ull,orlly: IC 13· 1· 1•4; IC 13.7.7 
AIT•~•rd: IC 13· 1 ·1·1: IC' 13•1•1••; I(' 13,7 •1 · 1; 1C 

13· 7·7 

Sec. I. (al ThP air JIUllut ion control hoard 
incorporates hy reference 40 CFR 81.315 encl 56 
FR 5669• concerninic etuinment ~talu11 
(lt•signetions. 

(1,) Cupic~ of the Cod" 11f Federal RcJCUletions 
ICFH) and the Federal Rl'gister WHJ reference,! 
in thi~ 11r1ide rnay he oh111ine1l fr11m the Gov­
ernm ent Printing Office, Washington, D.C. 
2040'.l. Also, 1·u1,ies of the Cf'R and the FR are 
ovi1ilahle from the lnclian11 De11artment of Envi. 
ronmenlal Mena~crnent. Office of Air Manage­
ment, 105 South Meridian Street, Indianapolis, 
Indiana •6225. (Air Po//1,cian Control Board; 
32fj fA C /•4· 1: filed Mor /0, 1988, 1:20 p.m.: II 
fR 2,179; filed Au,: 9. 1991, 11:00 a.m .: /4 /R 
2218; filrd Dec 30, /992, 9:00 11.m .: /6 IR 1382) 

Ruic 6 . Malfunclion8 

Cit.-d In: ~1f, IA(' l ,f,,l,J~G IAI' 1-6,2. 310 IA(" 2-7-16; 
JlG IAC- 2-11, 12, 32fi IAC 11,:t-6. 

:11r. IA( ' I .f, I A1,.,li'l"al1Hi1 ,. nf rnlf" 
:nr, IAC 1-G-:l f'r.-,•.,f1ti, .. ~"i"ttn•nt."t' plan, 

326 IAC 1-6- l Appllcablllty or rule 
Authority: IC 13· 1· 1-4: IC 13.7.7.J 
AITttled: IC 13· I · I 

Sec. I. The rcquiremenb of thi~ rule shall 
apply tu the owner or operator o( any facility 
r~quirctl Lo ohtein a perm ii under 326 JAC 2-1-2 
nnd 326 I AC 2-1 · •. ( Air Poftution Conlrol 
llonrd; 326 /AC 1·6· 1: filed Mnr JO, 1988, J:20 

p.m.: II /R 2380; filed lHay 25, 1994, /1:00 a.m .: 
17 IR 2238) 

Clled In: 326 1AC 1-6-~, 326 IAC I ,6,6. 

326 IAC 1-6-3 Prevenllve maintenance 
plan• 

Clled In: 326 IAI' 2-7-4: 326 IA(" 2,8-J. 

ARTICLE 2. PERMIT HEVIEW 
RULES 

Clt,,d In: .126 IAC 1,7-• . :nr, IAC' 1 1-7. 1: 326 IA(' 2 ,1,11: 
326 IAC" 2-2 -3; 326 IAC 1 ,7, 12. :nG IAC" 2 -8 11: 3211 IAC 
3 -1.1-1; 326 IA(' 41 2. J2fo IA(' li-1·2. J2f, IAC G-:!• I: 326 
IA(' li-~-1 : .126 IAC- 6 -5 -11; 321i J,H' ; . 1.1. 1: :12r. IAC' 7 1.1 -2; 
326 IA(' 7, 4, 1.1 : :126 IAC 7-4-H. nG IA(' 7, , , 14. J~'G IA!" 
8 -1-1. :126 Ji\(' 11 ,3 -1. 

Rule I. Construction nntl OperatinK Permit 
Requi rcmenls 

Huie 2. Prevention of Significant Deterior11-
Lion (PSD) Hcquiremenls 

Rule 3. Emission Off~et 
Rule 5. General Provi~ionA and Time Periods 

for Determinations on Permit Ap­
plic:&tions 

Rule 6. Emission Reporting 
Rule 7. Pert 70 Permit Pro,tram 
Rule 8. Federally Enforccfthle Stale Operating 

Permit Pro~-rom 
Rule 9. S11urce S J)ccilic Operat ing Agreement 

Pro,:rftm 

Rule I. Con1lructlon and Operating Permit 
Rcquiremenlll 

C'U..d In: J76 IAC I t -•2: 326 IAC 2 -1-1: 326 IAC 2-1-,1: 
326 IAC 2-1-37. 326 IAC' 2-1-~, 326 IAC 2-1·9, 326 IAC 
2 , I , 11.I; 326 IAC 2-1, 13,326 IAC 2-3-1; :126 tAC 2-3,:1: 326 
IAC 2,5 , I; 32R IA(' 2. ; .2, 326 IAr: 2-7,8: 326 IAC 2,8. ;; 326 
IAC 2-8-11: 326 IAC 2 -9-1: :126 IAC 6 -1· 1 I.I. 

326 IAC 2 . 1. 1 
326 IAC 2-1-2 
326 IAC 2-1-3 
326 IAC 2-1 -3.1 
326 IAC 2 -1 •J.2 

A1,r1lie~hili1y o( rult 
f«~gi111trAlioti 
Cnn•true1iun tlf'rmitc 
lnt.,im con• lruclinn Jlf'rmit 
Enh• nc.-ecl new MtUrtt ,,v;ew 

1995 tAC' Cumulative Su111,I~""'"' 
•· 
} .. , ., 
'• 

PERMIT REVIEW R ULES 326 IAt' :!-1·1 

:1~6 IAC 2·1-J.J 

:1'1611\C' 2- H 
326 IA(' 2 · 1 •5 
326 IA(' 1,1,7.1 

326 IA(' 2-1 · 10 

Mui mum at:hif'v• hl" 1:unuul ln.<hnulut:) 
IMAC'Tl 

01N"nllnl( 1wnnit11 
t-;miuiun limitation• 
ftt-. for HICilllr• lion, t'On•lrUt: tion r.er• 

miu. e ncl oJ)'!retlna: 1,rtmih 
PHmil no •l~ftnlllf' 

326 IAC 2-1-1 Appllcablllty or rule 
Aulhorhy: IC 13· 1• 1•• : IC 13•7·7·1 
Al'l'tt~: IC 13·1•1: 13 •7 

Sec. I. (a) This rule applies to the following: 

( l) A.ny JlCrAon currently operating or proilOs· 
ing to operate any ~uurce. 118 defined in 326 
IAC 1-2 -73, or facility, &A defined in 326 IAC 
1-2-27, which has sllow"lllc emis ~ions of any 
rel(IJlated pollutant equal tu or greater than 
any amount specified in either 11ubsection 
(I,)( 1) or (b)(2). 

(21 Any person pro1>0s ing lo l,cgin , Rfter lhe 
promul,;otion elate of this rule. construction 
or modification of any gou rce or f11cility or any 
per~on currently con~tructinit or modifying 
any source or facility which hes allowable 
cmiK"ions of any regvloted 1>0llutant e11ual to 
or greater Lhen a ny amounl s1>ecilied in either 
sul1section (h)(l) or (t,)(2). 

(3) Any 1,erson pro1>0sing a modification in 
Lake o r Pnrter County that would increue 
cit her or the following emiR~ionR: 

( A) Volatile organic compounds hy fifteen 
(15) pounds or more per day from any 
cxi~ling 5ource that crnitK or has the potcn• 
tial lo emit, 1111 defined hy 326 lAC 2·3· 1 (v), 
twcnty, live (251 tuns per year or more of 
rnlAtilc organic compound~. 

181 Oxicles or nitrogen by twenty-five (25) 
1><mnds or more per day from any existing 
source that emit~ or has the potential lo 
emit. 11s defined hy 326 IAC 2-3-l(v), 
twenty-live (25) toni< r•er ye11r or more of 
oxicles of nitrogen. 

(4 ) Any person proposing to construct or 
upereLe any grain terminal elevator aa defined 
in 326 IAC 1-2-33.2. 

(5) The commissioner shall also re~erv~ lhe 
right 10 require source• or facili1ie1 which 
heve allowable emissions of any pollutant 
(excluding single-resident clwellings) to com• 
plete a 1>ermit a pplicalion encl Lo nbtain a 
const ruction or opNatin~ permit prior to con• 
slructing or operating tht source or f11cili1 y. 

(h) Any person owning or 011erating any 
source, facility, o r modification clesc r il,e1l in 
subsection (a ) shell request and romplctc a per• 
m il application provided by the commis~iuner. 
Upon r~view of the application hy the cummis­
~iont'r. lhe source or fa cility s hnll he 11ermi11e.t. 
regi:otered. denied, or exempted es folio-..·" : 

()) Sources, facilities, or modifi.:etinns met•l · 
ing the following requirrment~ sh11ll ht' 1>cr­
mi1ted according to .<ection~ 3. 3.2, 4, end 7.1 
of thiA rule except where otherwise notrd: 

(A) Source~. facilities , o r modificntinns 
with alluwel,le emission~ of lwenty-fin­
(25) ton~ or more ~r y,·ar nr any rcl(Ulau•d 
pollutant. 

(B) The followini: typt,o< of source", facili• 
lies, or moclilicetiono< with alluwehle cmb­
sions of one (I ) ton or morl' per ye Ar nf lead 
or lead compounds measured as elemenlu l 

lead: 

(i) Prim11ry lead smelters. 

(ii) Secondary lead s melters. 

(iii) Prim11ry copper s melters. 

(iv) l,ea1I gasoline additive 1,lents. 

(v) Lre,1-ecid stora~c hallery manufac­
turing plants that pr<><luce twu thou~antl 
(2,000) or mon, hettcrie~ per day. 

{C) Any other stal i11n11ry source with allow­
able emis~ions of live (5) tons or more 1•..r 
year of lead ur lead compounds mce,<urctl 
es element&! lead. 

(D) Any modification which will increase 
elloweble emission~ of lead hy more than 

~--- . ':.:· - . . ' . ' . . .. . 
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six-tenth" (O.l,) ton,. (sic .. l<m/ per year of 
le11<1 from any exi~ling source that current Iv 
hu allow11Llc emi~~ion~ of more than liv~ 
(5) ton11 per ycor of lca,I. 

(E) Any modification to an cxis1in11 source 
that emits or 111111 allowel,le emission~ of 
twenty-live 125) tons J>er ycM or more of 
volatile org11n ic com11oun1I~ ! VOCI or 
oxide• of nitwgcn (NO,) in Lake or Porter 
County I h11t CBU!OC8 on emisNionK incre11se 
of VOC or NO, suhjecl to 326 IAC 
2-3-2(h)(2) or 326 !AC 2-3-2(h)(3). 

(f) Any modilic11tion which will increase 
allowahle emilltiions of perticulete mailer 
with an eerodynamic dillmctcr less then nr 
equal lo ten (10) micromelc rfi (PM10) by 
lifieen (IS) Ions (>er year. 

(G) Any source or focility with nllnwable 
cmisAions, in the ai:gregale, nf ten ( 10) Inns 
)>er year of any hazardou,. air pollutant or 
1we1Hy-1i,·e (25) Ions per year uf any comhi­
nation of hatarclou!O air pollutants , "" 
,Minl'd in 326 IAC 1-2-33.5. 

!Ill Af1er the dale that approval hy U.S. 
EPA of the ln,liana Part i0 l)ermil program 
hecomes effective. any mfHlilicet inn of A 

major sou«·c- of haumlous air J1<1llu111nt~ 
which will inc"Me allowable emiuions of 
any one (11 ho11<rdou~ air J)<Jllutant 111· four 
(-ll ton• per yeu or any combination ,;r h111.­
ardou:< air pollutant, hy ten ( I0J ton• per 
}'l'&r. This rl'(JUiro,ment clue" not apply if 
the owner or 011erator rlf'mon•lratea wilh a 
writl('n submi8sion that the ,um of the 
emi,~ion• incrr"""" and decrease• of 11n" 
sin11:le hazerdoua air pollut11nt from th~ 
modification does nol exceed four (4) ton• 
per year. 

(2) Thf' following M>Urc1!•, facilities. or mn,li­
!ket ion• •hall l)f' regigtered in acrordenre 
with •ection 2 of lhi~ rul~ 

(Al Facilitie• or sou rcc!O: 

(i) cu rrenlly operating, or proJ>osNI lo be: 
operate,!, constructcd, or m0<lilied; and 

(ii) which woul,I have allowahlc emis­
sions o f any regulated pollutant less than 
t.wenty-live (25) tons per year ond greeter 
than the following amounts: 

(AA) Particulate m11ller in exccsK of 
either live (5) pound• per hour or 
twenty-live (25) pounds 1>er dny. 

<BB) Sulfur dioxide in exce11s of tiilher 
ten (10) JJOuncls J>er hour or fifty (50) 
1>ounJs J>er d11y. 

(CC) Nicrogen oxides in excess of 
either live (5) i,ouncb pcr hour or 
twenty-live (25) pound• per day. 

CODI Volat i le org11nic compounds in 
excess of either three (3) l)Ounds per 
hour or lifleen (15) pounds Jler day AS 

celculeted in accordance with 326 IAC 
1-2-2(6). 

(F:E) C11rhon monoxi,le in execs,. nr 
either lwenty, fi ve (25) poun,ls per hour 
or on<' hunclre,I twenty- five 1125) 
pound,. J)er rlsy es c11lcul11tetl in 11c~-or , 
dance with 326 IAC 1-2-2(6). 

( 8) Modification• to exl~tin,; sources that 
emit or heve the r>ulent ial to emit a~ 
defined in 326 IAC 2-3-1 (\'), twcnt,··li\'e 
(25) Ion,. (>er year or more uf vo.l11tile 
organic compound• (VOC) or oxi,lc~ of 
nitro~en !NO,) in l~kc or Portrr County 
which are not re<111i reJ to oht 11in n con­
•lruclion J>ermit under 11ubdivi~ion (I), hut 
would ruult in • potential emi•1'ion• 
increa•e of fifteen 05) Jl<lun,ls of VOC 1,er 
d11y or lwenty-li,·e (251 pound• of NO, per 
clay 11ml fall un,ler 326 IAC 2-3-2(b)(l). 

(3) The follnwin,: 1'ourcc. facilit\', or mfHlifice­
tion ~hell not be ~ubjecl to th; r<'qui"ment• 
of this rule: 

741 PERMIT Hl-~VIEW nuu;s 326 IAC. .!- 1-1 

IA) Source& that ere currel\Lly 011erating, or 
9fe 11roposed lo he 01>er11te,I, constructed, or 
modified, and which would have allowable 
emission& of Jes• than the amounts Sl)f!ci• 

lied in either sub<livision (I) or (2). 

(B) M od ilication• at an existing source 
that consist only of changes in a method uf 
operstion, 11 rcconfigurotion of existing 
e11uipmen1 or olhcr minor 1,hy~ical 
changea, or a comhinolion thereof. and 
which do not re5ult in an increase in emis­
aions that: 

(i) eaceeds the •ignilicance levels e•teh, 
lished in 326 IAC 2-2-1 when •ubject 
only lo specilic emiuion limits con• 
tained in thi• tit le; 

(iii exceeds the si(tllilicance levelA estab­
lished in 326 IAC 2-3- 1 when subject 
only to Sl)ecilic emission limit~ con­
taine,I in this lillc; 

(iii) i~ suhjecl lo lhe pru\'isions of seclion 
3.3 of this ruhi; 

fivl exceccl~ the emission• le\lela rstah­
li•hctl in suh,ect inn (a)(3) nf thi• rule; 

Iv) nceed• 11ny of 1he emi••ion le\lels 
e•tohlishccl in suhsection (h)( I )( 8 ) 
throu~h (h)( l)OII (subdi1,ision (l)(D) 
thro1111h ( l)(H)J; or 

(,·i) ia •uhjcct to the provision, of 326 
IAC" 8-1-6, ir 1he modilication i~ to e<111ip­
rnrnt inKlnllecl after .Jnnuary I , 1980. that 
h11• nol pre,·iou•ly been •ubjccl to review 
in ncconlance with 326 IAC 8-1-6. 

(Cl Temporary opcraliona end experimen­
tal trial• that involv .. construction, recon­
struction. or modification and that meet 
the following c riteria: 

(i) The polenti11I emis~ion~ from !he con• 
struclion or recon~truction of II facility or 
source or t he potential em in ion• 
increase from the mo,lificelion ere le~a 

than twenty-li"e (25> Ions for I he du rn ­
tion of the OJ>erol ion. 

(ii) The conHtruction, reconstrucl ion. or 
mo1lilicetion ere not major Kourcc,. or 
modifications as defined by 326 IAC 2-2, 
326 IAC 2-3, or 326 !AC 2-7. 

(iiiJ The puq,oM! of the con~tru~tion, 
rccon,.lruction, or modification is tu: 

(AA) collect date for e xpcrimen1t1I pur­
po•e~. including. but not l irnikd lo, 
proce~s improvement~. new pro,luct 
development, anJ pollution preven­
tion; or 

(BB) temporarily conduct an operalion 
not considered part of the normal oper­
ation ot production of the fuci li (y or 
!OOurce. 

(iv) The duration of the h,mpo rar:,· opera­
tion or exP41rimcntal trial is 1.-~s than 
thirty 130) day~ of 1ut11I operol ing lime. 

(vJ If the ~ongtnKt ion. re.:on,aru<:t ion, or 
modification i~ 1>1Ht of a soil or "''alcr 
remctliotion p roject, the duration of the 
project is ll'ss th8n t wenly - fuur (241 
hours or a grcnter perio,1. not lo excee,I 
sevenly-two (i2) hours, a,. deterrninl'd to 
be nc.-cc~MI')' by the depsrtmenl con~ich•r­
inK the noturc or the project or l Ill' man­
ner oflc,.lin,t, and the purvo,..- ofth(' pro• 
ject is to identify peramet\'r~ nece1<.ary In 

de~il(ll lhe remerlillliun effort. 

(vi) If the con,.truclinn. recon~t rul'lion, 
or modification would olherwi,.e rcc1uiri• 
a re,;iMration or construct ion permit. the 
owner ur o perator shell provide th" com­
miuioner written notice of the proposed 
conslrudion. reconstruction, or m0<lili , 
cation et lea1<t ~e\·en (";) d11y" t,.,fore 
beginnin1t the comet rue! inn, ~<·<>nstruc­
tion, or modification. The notice ~hall 
contein the following inform11tion: 

I~ IAC ("umu1• ti"" Supp1fmrnl 
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(AA) A de8cription of the purpoH1• 0 ( 

the construction, r~cOllNlruction, or 
modification. 

188) A de~cription of how the con­
struction, reconatruction, or modifica­
tion is experimental or not 1,srt of the 
normal or,eration or 1>roduction of the 
facility or 11ource. 

ICC) Th,· dates the owner or or>erator 
anticiJ>ete~ the construction, recon­
~truct(on, 11r moclilicetion to hel(in, 
operot1ons tu lie1dn, encl operation~ to 
ceue. 

(OD) An e"timnte of the potential 
~mis11ion~ anJ actual emiui on• 
mcrea~e ,.,suiting from the con~truc­
tion or reconstruction. 

(EE) The tquipment involved in the 
con11truclion, reconstruction or 
m0<lification. ' 

(vii) If the l-Onstruction. recon11truction 
or m~ific_ation would otherwise requ ir~ 
11 regi,trallon or constru<·tion permit. the 
uwner ur operator shall llrO\'irle the com­
mi~•ioner_ writt.,n notice or the prupo~ed 
construccin n, recon111ruction, or modifi ­
catinn at mo~t seven (7) clav• afier con­
cluding the temporary operat ion or 
l'~J>eriment11I trial. The notice ~hall con• 
lain the followin,: information: 

(AA) The actual ~tart date or ihe con-
!l t ruct ion, recon•truclion or 
mcKlificalion, ' 

(88) The duration of the lemporan· 
OJM!ralion or uperimental tri•I. · 

ICC) The 11clu11I emi••ion• occurring 
cluring th .. tem1,orary operation or 
u11erimen\.lll trial. 

(,·iii) The l'Kl'mplion provi,led b,- 1hi• 
~uhr.tttion shell not apply to facilii ie~ or 
sourcee whoee operationR are Ufl('rimen• 

lal in nature, 1mrt of pilot plants, or char. 
acteriiecl uy frequent product changeft, 

(4) Source"' that have entered into an enf. 
~, • 0~-

8'' e OJ>erAllng a~eemenl uncler 326 IAC 2.9 
shell not he aubJect to section 4 of this rule. 

(c~ Facilitiea or 8ource8 required to he l>errnil-
te_d in Bccorc.lance with thi~ rule ~hall ccnni,ly 
w1Lh the following provi"'ion•: 

(I l Faci!itie11 or sources which are currently 
located '"• are 11101,oRin,c to ht l,icotecl in 

h" I . - • or 
w ,c, ~•Y 1mp11cl upon ony attainment or 
unclas111fi11hle erea a,. deRil(llated in 326 IAC 
I_-4, shell comply with all apJ)lica b le provi­
sions of 326 IAC 2-2 in atlcli t ion lo the appli­
cahle requirements of this rule. 

(2) Facilities or sourceK which nre locet d , 
h' h · e in. 

":' IC may 1~Jlact upon, or which are pro1,09• 

~ng lo locale '" any nonatta inmenl 11rea that 
ia_ designal~ in 326 IAC I-•, shall comply 
'°:'1th a!I _"l'llhcable provi,.ions nf 326 IAC 2-3 
in adtl,tton to 11II applicable p rovision!! of this 
rule. 

(Air Pol/uti,m Control lloard; J26 /AC 2. 1•1. 
filed Mar 10, 1988. 1:20 p.m.: 11 111 2J84; filed 
Nm, 12. 1993. 4:0011.m.: 17 IR 721: file,/ llloy 25, 
1994, 11:00 o.m.: 17 IR 22.18; ('rratrr {,led May 
2!i. 1994. I / : IQ o.m.: 17 /R 2J58) 

Cl1...t I~: :126 IAC' 1· 2•42: 326 JAi' 2-1·2. ~2G IAC' 2-1-3• 
~26 IAC 2-1-4: 326 IAC 2.; . 1- ~2fl IA(' •• - 12· ' ''6 IAC. 2-1\.11. • . . ,. • ••• 

326 IAC 2 -1-2 Ro,gislr11tlon 
Au1horh~-: IC 13· 1·1•4: ll' JJ.7.7. J 
Alfttt«I: IC 13-1-1: IC' IJ-7 

Sec. 2. la I_ No per~o11 ~uhject to 5ection 
l(b)(2) of th1A ruleshall rnmrnence con•truc­
tio~ .. 01,er~tion, or ,n,,.lification of any source or 
fac1l11y without registering the nme with the 
commi•.•ioner. 

. (hl Th~ regi~lrant ~hall •ubmit the following 
mformallon lo the comrni•sioner: 

(1) A de.•cription of the nature lo<"Alion 
desi,tn capacity. and OJ>erati "IC ~~heclule or 

PEKMIT REVIEW RULES J'lG IAC 2-1· 3 

.,. the 8ource or facility, including the design 
apecificetion8. 

1 y (2) A time sched ule for conslru ction or modi­
. J. ficetion of the ~ource or facili ty. 

(3) Information on the nature encl amount or 
pollutant~ lo lie emilled ancl any other infor­
mation determin ed hy the commis• ioner a~ 

· neceuary lo demonstrate compliance with 
the ambient air •1ualily s tandards. 

(c) Upon receipt of th e information req uested, 
• the commissione r 8hell make a final clctermine ­

tion with in t he l ime period descrihed under 326 
IAC 2-5. 

(d) As a condition lo accepting II source or 
facility registrat io n, the commiuioner may 

. _ impo11e emission limitations on operating con• 
ditions for the registra t ion if n cceuary to main, 
lain the ambient air quality standards or oth er• 
wise protect the puhlic h ealth. 

{e) The commissioner shell include in any 
ngistr11tion a phy•ical de11cription or the faci li­
tiu ancJ 01,creting informalion consistent with 
the ap1,lication and threaholds for registration 
under ~ection I (h)(2) of thi~ rule. (Air Pnllulion 
Control Board; J26 /AC 2- 1 •2: filrd Mar 10, 
1988, 1:20 p.m.: I I lR 2J85; filed Nov 12. 199J, 
4:00 p.m.: 17 /R 723; filt<d May 25, 1994, 11:00 
a.m.: 17 IR 2241) 

: Cllecl In: J'.ro IAC I G, I: J'.ro IAC 2-1-1. ~26 IAC 2-1-3 1: 
326 IAC 2·1-, .1: J'.ro IAC 2-5-2. J '.ro IA, 2-, -12. J'.ro IAC 
2-8-11. 

326 IAC 2• l-3 Conatnu:llon permit.a 
Aulho,IIJs IC 13• 1•1-4; IC 13•7•7•1 
Arr..,.,~: IC 13·1 • 1 : IC 13, 7-10-1.1; IC 

IJ,7 , 10-:t.6 : IC 13-7-18•7 

Sec. 3. (a) No per11on re,1uircd hy ~eclion 
l(b){I) of this rulelo comply with thiA &ection 
ahall commence con"'truction or modification of 

· any aourcc or facility without first applying for 
and ohlain in,c II constructio n permit from the 

(b) No con•truction permit 11hall be i8sued lo 
any person for conetruction or modification of 

any aource or foc ility ir the commissione r d e ter­
mines thst the 8ource or facility will emit any 
eir pollutant regulated under the Cle an Air Act 
in amounts which will: 

(1) interfere with auainmcnl or m11inlt"n ancc 
of any 11mhient air <1ual ily s landnrtl ~ct fort h 
in 326 IAC 1-3; or 

(2) interfere with ettainmenl 0t meintennn<·e 
or either the prevention of s il(nificanl cletcrio­
rotion stanclnrclR under 326 IAC 2-2 ur lhl' 
prevention of ~ignificent tlet«-riorotio n Klan­
dard& eslohlis hccl hy rrny acljoining stole. 

(c) Any per~on vroposing the com1truction o r 
modification or II major AtAtionary PSD "ourct' 
or major PSO modification aK defined und er 
326 !AC 2·2, which is or which will be localed in 
an attainment attA or unclassified area umler 
326 !AC 1-•, shall comply with the re'luire ­
menlll of 326 IAC 2-2 in addit ion to the a11plica­
ble requirements of thiij rule. 

(d) Any per~on provo~inl( the con111 ruct ion or 
mo,lification of a major sourc~ ur foc ility es 
defined undu 326 IAC 2-3, which will s ign i fi ­
cantly impact upon the air 11uality of II nonat• 
tainment area or which will 1,.. locatctl in e 
nnnauainment area uncle, :126 IAC I ·•, ~hell 
co mply with the requ irements nr326 IAC 2-3 in 
addition to the applicable re<1ui rem.:nls of thiK 
rule. 

(e) The ap1>licant Ahell ,uumit the following 
information in the permit appl ication : 

{t) A dcscri1,tion or the nature. location . 
design capacity, ancl typical 01,erat inf( • ched­
ule of the propo~ed , our~e or faci lit y anil any 
eminion control equipment. including de,ign 
specificat ions. 

(2) A Achedule for con struction or modific11 · 
lion of the .. ou~e or facility . 

(3) lnformAtion on the nature encl amount of 
the pollulant lo be emilted . "1'1imate• of olT­
~ct credit~""' rec1uir .. cl un ,lcr 326 IAC 2 -3. for 
11our«• or facilitie! to lie consuucted o r mod-
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